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TRANSMISSION OF NIAGARA POWER. 

Niagara Falls is already the greatest distributing point in 
lle world for electric water power,-and it seems likely to become 
ie greatest source of transmitted power presently. Plants now 
operation at the falls are now delivering nearly 120,000 
lmsepower at full load, and only one-fourth of this gets as 
lar away ag Buffalo, a distance of twenty miles. 

The plants now under construction at Niagara are designed 
badd more than one-half million horse-power to the generating 
city there, and much of this great increase must be trans- 
uted in order to find a market. Evidence to support this 
mpeition is found in the fact that it has required nearly 
ght Years to build up a load of less than one-hundred thousand 
line-power for the larger of the plants now in operation, and 
tee. plant is older than this. With this gréat power 

le at Niagara Falls, the distances between it and some 
ae centres of population are of prime importance in their 
on the question of transmission. Fortunately many of 
“stances are within the commercial reach of electric lines 


at high voltages. It is interesting to consider also for a 
moment some large cities that are apparently beyond the range 
of economic transmission in the present state of the art. Draw 
a circle with a radius of 500 miles about Niagara Falls, and 
the cities of Montreal, Boston, New York, Washington, Cin- 
cinnati, Indianapolis and Chicago are included. While the 
transmission of power to a distance of 500 ‘miles is not com- 
mercially practicable under ordinary conditions, in the present 
state of the art, it would be rash to say that the thing may not 
be done within a decade. A circle of 300 miles about Niagara 
Falls just misses Montreal and New York city, and includes 
Philadelphia, Baltimore, Washington, Columbus, Toledo and 
Detroit. Even this distance is somewhat beyond the present 
commercial limits of transmission to points where coal is cheap, 
but a moderate improvement in transmission methods may well 
suffice to bring energy from Niagara Falls into the streets of 
New York city. Within 200 miles of the falls are Utica, 
Scranton, Pittsburg and Cleveland, and Harrisburg and Detroit 
are just beyond this limit. Whether the transmission of Niagara 
power to distances as great as 200 miles will pay under existing 
conditions, is a question that fairly admits of different opinions. 
A definite answer can only be given for each case when all of 
the factors that enter into it are considered. Precedent is not 
lacking for such a transmission, because in one instance at least, 
that of the line between the Sabla power-house and Sausalito, 
across the Golden Gate from San Francisco, electrical energy is 
now being delivered at a point 232 miles from the place where 
it is generated. 

Narrowing the circle about the Niagara cataract to a radius 
of 150 miles still includes Syracuse, Elmira, Oil City and Ashta- 
bula. This distance is one over which thousands of horse-power 
are daily transmitted from the Sierra Nevada mountains to San 
Francisco, Oakland and the smaller places about the shores of 
San Pablo and San Francisco bay.. Many engineers can no 
doubt be found to contend both for and against the proposition 
that such transmissions can be repeated in New York, Penn- 
sylvania and Ohio, at a profit. The truth probably is, however, 
that with favorable conditions as to volumes of power and hours 
of service a transmission over 150 miles may be expected to show 
a fair return on the invested capital even in the territory just 
named. 

Within 100 miles of Niagara Falls are Toronto, Rochester, 
Buffalo, Erie, Hamilton and a multitude of smaller cities and 
towns. It can hardly be controverted that Niagara power in 
large units may be successfully transmitted as much as 100 
miles in competition with steam. An example much nearer 
than California can be found to support this conclusion. " The 
place is Montreal, and into it comes 5,000 horse-power from 
Shawinigan falls, some eighty-four miles away. It is the in- 
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tention to increase the transmission in this case to at least 
20,000 horse-power, and the construction for a part of this addi- 
With a part of the transmitted water 
power brought from the distance just named, electric motors 


tion is now under way. 


in Montreal have displaced steam to the amount of more than 
20,000 horse-power. Of these motors 4,900 horse-power operates 
generators for the local electric railway system, and 3,412 horse- 
power drives the looms of the largest cotton mill in Canada. 
The average price of steam coal in Montreal is only several 
shillings more per ton than it is in the territory within 100 
miles of Niagara Falls, and the examples just cited show the 
advantage of water power in even the largest plants, under such 
conditions. 

Most of the parties interested in the construction of the new 
power plants at Niagara Falls have not made their plans as to 
transmission public, but it is well known as to one plant that 
a large part of its output is to go to Toronto by way of Hamilton, 
a distance of seventy-five miles. It is also known that some 
of the other plants now under construction at the falls are to 
have transformer equipments designed to raise the voltage to 
50,000 or 60,000, the highest in use on any of the long trans- 
missions, and this fact alone is sufficient to show that distant 
centres of population are to be served from the great water 
power. 

Another outlet may be suggested for the great power that is 
soon to be generated at Niagara, namely, long-distance trans- 
portation. Interurban street railways and their traffic in the 
region 100 miles east and west of Niagara Falls are rapidly 
expanding, and their operation promises to require thousands of 
additional horse-power within the next decade. Steam power 
for these railways can not hope to compete with transmitted 
Last 
year the number of canal boats cleared at Buffalo was 3,487, 
and in 1893 it was 7,725. With the completion of the barge 
canal provided for by the New York legislature of last year, 


water power from Niagara, within the distance named. 


the tonnage of boats and the power required to drive them must 
greatly increase, and the indications are that electric motors 
will be called on to do the work. Within 100 miles of the falls 
the water power developed there will be cheaper than any other 
that can be obtained for these motors. Buffalo and the railway 
yards that adjoin the city limits, only twenty miles from Niagara 
Falls, contain 450 miles of steam railway tracks, and is the 
centre or terminus of fifteen trunk lines. Over these lines fully 

250 passenger trains daily enter the city. This is an average of 
- more than ten trains per hour. If each of these trains travels 
100 miles on each side of Buffalo, at the rate of forty miles 
per hour, it will be within 100 miles of Niagara Falls for ap- 
proximately two hours, and there will constantly be twenty trains 
within that distance. At the rate of 1,000 horse-power for 
the locomotive of each train, the passenger traffic within easy 
reach of the falls calls for 20,000 horse-power. To this figure 
probably as much as 10,000 horse-power should be added for 
the freight traffic, raising the total for steam railways to 30,000 


horse-power. 
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SEWAGE STERILIZATION, 

Little or nothing has been heard of late of the several meth, 
ods proposed and tried for sterilizing sewage by means of 5a 
trolytically prepared solutions. When tried it has been “we 
that these methods are very effective in destroying bacteria 
but the method of producing the sterilizing solution was think 
to be too expensive to be generally applicable. . 


Recent Experiments. 

— experiments mate to determine the effectiveness of 
electrically prepared sterilizing solutions were carried out te. 
cently at Guildford, England. The solution was prepared by 
the electrolytic decomposition of sea water, the effect being 
of course, to convert the sodium chloride in sodium “ig 
chlorite. The solution thus prepared was introduced into the 
material to be sterilized. The sterilizing effect of the solution 
was remarkable. Three and one-quarter gallons, added to 1,000 
gallons of sewage effluent, was sufficient to reduce the bacillus 
coli—a bacillus present in all sewages and allied to the typhoid 
bacillus—from 100,000 per cubic centimetre before treatment 
so that none could be found in a cubic centimetre after one 
hour’s treatment. The total number of organisms per cabic 
centimetre before treatment was 900,000. After two hour’ 
treatment they were.reduced to less than 450. This sewage 
effluent had passed through two filtration beds. Taking the fluent 
after it had passed through three beds, it was found that one 
and one-half gallons of the sterilizing solution to every 1,000 
of the effluent reduced the coli from over 1,000 per cubic centi- 
metre so that none could be found. The spores of the bacillus 
enteritides sporogenes were reduced at the same time from over 
100 per cubic centimetre to less than ten. These spores are 
With the 
primary effluent it was found that seven and one-third gallons 


much more resistant than the bacilli themselves. 


of the sterilizing solution per 1,000 of the effluent reduced 
the coli and the enteritides sporogenes from over 100,000 and 100, 
respectively, so that none could be found after one hour and 
twenty minutes of treatment. Fifteen gallons of the solt- 
tion per 1,000 gallons of the septic effluent reduced the coli 
in one and three-quarter hours so that they could not be found 
in five cubic centimetres. In raw sewage eighteen and one-half 
gallons per 1,000 reduced the coli from over 2,000,000 so that 
none could be found. The total number of organisms was Tt 
duced, at the same time, from over 23,000,000 to 540. The 
treatment in this case lasted five hours. 

Recent Research in Accord with Earlier Work. 

These results are in entire accord with those of earlier it 
vestigators. Robinson found that one-fifth of a grain of avail- | 
able chlorine per gallon of effluent was sufficient to sterilize 
the latter. This small quantity of chlorine destroys practically 
all the bacteria, only one in 100,000, or even less, being focal 
in the effluent after a few minutes’ contact with the sterile 


ing solution. 


What May Be Accomplished. 
With such remarkable results possible, electrically prepared 
sterilizing solutions would seem to offer to the municipal sal 
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luable aid in sewage treatment. As men- 


tary engineer @ Va 
al above, an objection to the use of these methods has been 
she cost of preparing the solution. This cost involves not only 
that of the energy, but the maintenance of the electrolyzing 
ok and its electrodes. To-day there should be no difficulty 
in constructing an electrolyzer which will be fairly permanent. 
We have had considerable experience in this work in preparing 
bkeaching solutions and other chemicals electrolytically so that 
now little need be feared on this score. The cost of the energy 
must be considere!, however; but with large power stations at 
hand it would scem possible to obtain low rates if the power 
yere drawn only during periods of light load. In this way the 
wst would probably be less than that of a special generating 
dation for a sewage plant. The London Electrical Review, 
commenting on this subject, quotes figures given by Robinson 
for his tests, conducted at Maidenhead, England, some six years 
ago, It was estimated that the capital outlay for a plant for a 
town of about 100,000 inhabitants would not be more than fifty 
cents per head. ‘The annual working expenses would be not 
more than ten cents per head. He estimated that the cost of 
filter beds and other accessories would amount to about one 
dollar per head, with a working expense of about three cents 
per head per annum, which would bring the total cost of the 
beds and the electrolyzing works to about one dollar and fifty 
cents per head, while the working expense would not be more 
than thirteen cents per head per annum. Bearing in mind the 
effectiveness of this method of treating sewage, these figures of 


cost are gratifyingly low. 





GROUNDED TRANSMISSION SYSTEMS. 

In this issue we publish the first of a series of articles by 
Mr. J. Stanley Richmond, on “Grounded Transmission Sys- 
tems.” This section is principally historical, a good deal of it 
referring to experiences in England. It contains, however, a 
valuable bibliography, which is thought to be fairly complete. 
In the remaining sections Mr. Richmond purposes dealing with 
earth potential measurements, explaining how they should be 
made, and the significance of the results. Track drops will be 
taken up next, then stray transmission, followed by a 
study of tracks and bonding, the latter dealing in detail with 
nethods of bonding straight track and special work. As we have 
stated previously, Mr. Richmond has had a large experience in 
this field, and in these articles gives the results of many years 
of hard work and study. 


The Track Return as a Part of the Conducting System. 


The track return is an important part of the electric rail- 
way conducting system. It should receive as careful atten- 
tin in design, construction and maintenance as the overhead 
Work, for only in this way can a satisfactory return be obtained. 
There has been much uncertainty in this work, as the best con- 
ditions have not always been understood, nor have the electrical 
‘mveys, made with a view of determining the actual state of 
tains, always been properly interpreted. In these articles Mr. 
Richmond will shed much light upon this important matter. 
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MINOR FEATURES OF THE NEW YORK CENTRAL 
ELECTRIC LOCOMOTIVE. 


Some minor features of the New York Central electric loco- 
motive are interesting, because unexpected. Take, for instance, 
the problem of providing heat for the passenger coaches. At 
first thought nothing would seem simpler than the introduc- 
tion of electric heaters in every car, but it requires only a mo- 
ment’s consideration to show that this would be almost imprac- 
ticable; first, because at times it may be desirable to run through 
the electric zone cars which normally would be drawn only by 
steam locomotives, and hence would not be equipped with elec- 
tric heaters; second, should the electric power fail during a 
severe blizzard, trains might be blocked in the electric zone for 
hours without means of heating the cars. This is an improbable 
contingency, but one that should be borne in mind. Further, 
all the through cars must be equipped with steam-heating pipes 
for service when attached to steam locomotives, and to adopt 
electric heating would involve considerable expense and some 
difficulty in finding a place for the heaters. These considera- 
tions have led the designers of the new electric locomotive to 
decide to heat the cars by means of steam, for which. purpose 
a special boiler will be installed in the electric locomotive, 
though at considerable sacrifice of space. The solution seems 
sensible, for it not only simplifies the problem, but renders the 
supply of heat independent of the motive power. 

Another feature of the new locomotive which seems at first 
paradoxical, is the effect of using multiple unit control. It is 
believed by the designers that while, on its face, this system 
is complicated, in operation it will prove simple, because of the 
fact that all the working parts which carry heavy currents are 
isolated and simplified so that each can be easily and quickly 
replaced. ‘The master controller, which directs the movements 
of the contactors, is no more complicated than an ordinary 
street car controller, and at the same time, the work which it 
is called upon to do is light. It is therefore not anticipated 
The effect of this 
system is, then, to simplify maintenance of the controlling appa- 


that this will give any trouble whatever. 


ratus, which is, in effect, a simplification of the controller itself. 

It usually happens that every advance in which some device 
is replaced by one more highly developed introduces problems 
which, in the older system, were met simply, but in the new 
require considerable thought. One of these is that of heating 
the trains, just-referred to. Another which came up in the 
designing of the*locomotive was that of supplying the fluid for 
operating the whistle. On steam locomotives the builder is 
generally content if he secures a whistle which makes noise 
enough and is fairly reliable. The question of efficiency is not 
considered. . But when a whistle is-to be operated, as in this 
case, by compressed air, which is obtained only by the consump- 
tion of expensive’ power and by means of an expensive elec- 
trically operated compressor, the question of efficiency is one 
worthy of attention. On'the new electric locomotive, the design 
of the whistle has been reached only after. much experimenta- 


tion in order to obtain a satisfactory efficiency. 
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The Convention of the Interstate 
Independent Telephone Associa- 
tion of America. 


The annual convention of the Interstate 
Independent Telephone Association of 
America will be held in Chicago, IIl., 
December 13, 14 and 15, 1904. The head- 
quarters of the association will be at the 
Auditorium. An elaborate programme 
has been arranged, both for business ses- 
sions and for the entertainment of the 
delegates. From data already at hand 
the indications are that this convention 
will be more largely attended by operators 
than ever before. The exhibits will be 
greater and more extensive than at any 
previous convention. At the present 
time—three weeks before the date of the 
convention—more space has been secured 
by exhibitors than had been secured last 
year up to within ten days of the conven- 
tion. 

The following programme has been an- 
nounced : 

Tuesday morning, December 13, a re- 
ception to members and others by the 
executive committee and officers, will be 
held at the secretary’s headquarters from 
9 to 12. 

Tuesday afternoon, December 13, at 
two o’clock—President’s annual address, 
Hon. Henry A. Barnhart, Rochester; Ind. 
Report of the secretary, E. M. Coleman, 
Louisville, Ky. Committee reports, Ex- 
press committee, George N. Bandy, chair- 
man, Des Moines, Iowa. Freight rates, 
Theodore Gary, chairman, Macon, Mo. 
Railroads, F. W. Buffom, chairman, 
Louisiana, Mo. Committee on Postmas- 
ter-General Payne’s order, L. Li. C. 
Brooks, chairman, Minneapolis, Minn. 
Special committee on uniformity of equip- 
ment and standardization of apparatus, 
Senator Charles E. Hull, chairman, 
Salem, Ill. oe 

Wednesday morning, December 14, the 
officers and executive board will. -take 
charge of the delegates from nine to 
twelve. There will also be an. oppor- 
tunity for visiting the exhibits. 

Wednesday, December 14, 2 P. M., the 
following papers will be read: “Why In- 
dependent Telephone Securities Do’ Not 
Command the Market Price They De- 
serve, According to Their Earning Ca- 
pacity,” O. M. Bake, vice-president, 
Miami National Bank, Hamilton, Ohio; 
“What the Independent Telephone Com- 
panies Owe the Public; What the Public 
Owes the Independent Telephone Com- 
panies,” Theodore Thorward, president, 
Indiana Independent Telephone Associa- 
tion, South Bend, Ind.; “Manufacturers’ 
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Duties and Their Dues,” E. D. Graham, 
president, Mexico Telephone Company, 
Mexico, Mo.; “Uniformity of Equipment 
and Standardization of Apparatus, the 
Imperative Demand in the Operating 
Field,” J. H. James, president, Minneso- 
ta Independent Telephone Association, 
Mankato, Minn. 

Thursday, December 15, 9 a. M., the 
following papers will be read: “The Im- 
portance of Bringing About, by Legisla- 
tion or Otherwise, Uniform Telephone 
Rates for Exchange Service in Towns of 
the Same Size; Also Uniform Toll Rates,” 
E. H. Moulton, president, Twin City Tele- 
phone Company, Minneapolis, Minn.; 
“How to Avoid Personal Injury and Re- 
sponsibility in Telephone Construction 
Work and Maintenance,” Senator Rome 
C. Stephenson, Rochester, Ind.; “Where 
Are We? How Did We Get There? What 
of the Future?” A. C. Davis, manager, 
Parkersburg Telephone Company, Par- 
kersburg, W. Va.; “The Evils of Connect- 
ing With the Bell,” P. H. Holdoegel, 
Rockwell City, Iowa. 

Thursday, December 15, two o’clock, 
there will be an entertainment of the at- 
tending delegates in charge of the officers 
and executive board. 

On the evening of Thursday, December 
15, there will be a banquet, followed by a 
vaudeville concert. 

The officers of the Interstate Indepen- 
dent Telephone Association are: presi- 
dent,, Henry A. Barnhart, Rochester, 
Ind.; vice-president, E. H. Moulton, 
Minneapolis, Minn.; secretary, E. M. 


Coleman, Louisville, Ky.; treasurer, A. B.- 


Conklin, Aurora, II. 


Alternating-Current Electric Trac- 
tion from Gas Power. 

The Warren. & Jamestown Street Rail- 
way Company, Warren, Pa., is equipping 
an alternating-current, single-phase elec- 
tric railway system to operate between 
Warren, Pa., and Jamestown, N. Y. 
Power will be supplied by gas engines 
operating with natural gas. The equip- 
ment is now being constructed by the 
Westinghouse companies at East Pitts- 
burg, Pa. The power station will be lo- 
cated at Stoneham, Pa., two miles. from 
Warren. 

The initial equipment will consist of 
two Westinghouse gas engines, each of 
500 brake-horse-power capacity. These 
engines Will be of the horizontal, single- 
crank, double-acting type, direct-connect- 
ed to two 260-kilowatt Westinghouse gen- 
erators furnishing current at a voltage 
sufficient for direct use upon the high- 
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tension transmission line, The power 
equipment will also comprise g five. 
horse-power Westinghouse Gas engine for 
oe “" a and an ¢. 
citer unit. ocal distributi 

will furnish the natural BE 
district has a calorific value of about 
1,000 British thermal units per cubic 
foot. There will be five substations, |o- 
cated along the right of way. These _ 
stations will receive the high-tension cur. 
rent from the transmission line and Te- 
duce the voltage so as to render it suit 
able for use in single-phase motors, The 
present motive power equipment will com. 
prise four quadruple sets of Westinghouse 
single-phase motors, each approximately 
of fifty horse-power capacity. 

An interesting feature of the system is 
the arrangement for operating the alter. 
nating-current motors upon the direct. 
current trolley lines within the city limits 
of the termini. 

A portion of the present Warren & 
Jamestown Street railway system has been 
operated for a period of eleven years 
Three years ago the company began ex- 
perimenting with the use of gas power, 
with sufficient success to influence it in 
the now exclusive adoption of gas engines 
for its entire power generation. 
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New York Electrical Society. 

The two hundred and forty-sixth 
meeting of the New York Electrical So- 
ciety will be held at the American In- 
stitute, 19 West Forty-fourth street, 
Wednesday, November 30th, at 8 P. M. 

Professor William Hallock, of Columbia 
University, will lecture on “Electricity 
in Physics.” _The domains covered by 
physics and electricity respectively will be 
indicated, and their relationship will be 
pointed out. The interdependence of elec- 
tricity and physics will be illustrated. The 
most recent theories of the relation of 
matter to the ether, and of the nature of 
each will be discussed. Radiant matter 
of Crookes, Lenard and Roentgen, and 
canal and Becquerel rays, will be explained 
and their bearings upon the questions in- 
dicated. The mechanics of the conduc- 
tion of electricity in solutions and gasts, 
ionization, ete., will be discussed, together 
with electrodeless discharge and its lee 
sons. The nature of the reactions gomg 
on in the radioactive substances, their de- 
tection and importance will be pointed 
out. 

The lecture will be illustrated by lar 
tern slides. 
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UNDED TRANSMISSION 
- MEDIUMS—I. 


—_— 


BY J. STANLEY RICHMOND. 


HISTORICAL. 

he history of the use of the earth or 
if grounded metallic substances as por- 
tions of the mediums whereby engineers 
jave carried out practical electrical trans- 
nission would almost read like a romance. 

First among the engineers to so use 
ihe earth were the telegraphists, promi- 
yatly represented by Mr. W. H. Preece 
iuow Sir William H. Preece), who, up to 
or about 1899, was for many years engi- 
werin-chief and electrician to the British 
post office. It can be easily understood 
that in such a position and controlling the 
telegraphs of that country (which are 
erated by the gov’ rmment) the British 
uthorities were more inclined to make 


rgulations to suit ile electrical require- 
nents of Mr. Preece’s department than to 
ait the electrical »equirements of the 


gneral public; so that, in the eighties, 
they formulated rather strict regulations to 
overn the use of grounded returns. Thus 


it was that electric traction was much de- 
yed in the British Isles; the public of 
vhich country, when they finally awoke to 


the fact that their traction facilities were 
uuch behind those of some other countries 
(such as the United States of America), 
trought pressure to bear on their parlia- 
uentary bodies to again take this ques- 
tion with the view to make the regula- 
tions less restrictive. A joint committee 
of the House of Lords and Commons was, 
therefore, appointed in 1893, with the 
result that a considerable amount of evi- 


lence was taken before it and published 
in one of the blue-books under the title 
‘Hectrie Powers ( Protective Clauses) .” 
A short abstract of such evidence, from 


a electrolytic corrosive point of view, 
8 a8 follows: 

“Sir Courtney Boyle—The government 
should, in drawing u p regulations, con- 
Siler the telegraphs first. Referred the 
committee to Major Cardew. 

‘Mt. W. HL. Preece—Had been on the 
lookout for electrolytic corrosion but, up 
to the time of his evidence, had been 
table to find such. Referred the com- 
uittee to Major Cardew, who decided that 
the judicious connection of pipes to rails 
would Prevent detrimental action.” 

* B—Sir William and Major Car- 
“ev have, during the past few years, acted 
ynatly ag consulting engineers in connec- 
Hon With the installation of single trolley 
"stems in England. 

Dr. John Hopkinson—Was pretty 


“uunon observation, both in England and 
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the United States of America, that pipes 
became oxidized and had holes eaten in 
them.” 

N. B.—Dr. John, for some time pre- 
viously to his deplorable loss with other 
members of his family during one of his 
Alpine excursions, acted as consulting 
engineer (engineer) to the Liverpool 
tramways committee during the construc- 
tion of the first portion of their electrical 
traction system. Sir Arthur Forward, 
who, up to the time of his death (about 
the same time as Dr. John’s) was chair- 
man of this tramways committee, was one 
of the members of the joint committee. 

“Lord Kelvin—Grounded returns were 
a serious menace to pipe systems. It 
was useless for any one to come in to 
protect the Glasgow corporation’s pipes 
from their own street railway system.” 

N. B.—Glasgow uses the single trolley. 

_ “Mr. G. E. Fletcher (L. & N. W. Rail- 
way )—Grounded returns resulted in detri- 
mental action. Such could be avoided by 
connecting the pipes to the rails. Trouble 
would, anyway, result at bad pipe joints.” 

“Mr. C. H. Morse (Boston, Mass.)—A 
report by him on conditions in Boston 
submitted—track returns in Boston were 


in a bad state; and that a considerable 


loss of power to the company and damage 
to the pipe resulted, but that such was 
preventable. 

“Mr. C. E. Spagnoletti (G. W. Rail- 
way )—Non-committal; and his evidence, 
in the main, of a chemical nature. 

“Mr. James Swinbourne—Electrolytic 
action, as a result of grounded returns, by 
no means necessary. Favored connections 
between pipes and rails. Electrolysis more 
serious to companies operating traction 
systems than to companies operating pipe 
systems.” 

N. B.—For his later views, vide ELEc- 
TRICAL Review of August 30, 1902. 

“Mr. R. E. B. Crompton—Considered 
electrolytic corrosion, as a result of 
thorough investigations made in London, 
a negligible factor. That the action of 
certain soils in London was much greater 
than the action due to electrolysis.” 

N. B.—London soil is mostly marl. 

“Major Cardew (Board of Trade)— 
Electrolytic damage could be avoided by 
ordinary care. Proper precautions taken 
at the outset-and proper tests made after- 
ward would prevent appreciable damage 
to pipes. Regulations could be drawn up 
which would make the use of grounded 
returns safe. 

“Sir Frederick Bramwell (recalled)— 
Only way to prevent damage was by insu- 
lating both conductors.” 

N. B.—In 1897, his partner, when be- 
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fore the Liverpool tramways committee, 
stated that their firm had a knowledge 
of electrical traction work—had advised, 
from England, a New Zealand concern in 
connection with the construction of one 
mile of road. Their traction work, since 
such evidence, has been in connection with 
conduit systems, somewhat similar to the 
one in use by the surface roads of New 
York, N. Y. 

“Professor Dewar—Having no knowl- 
edge of applied electricity, was inclined to 
take the same views as Sir Frederick 
Bramwell and Dr. John Hopkinson. His 
evidence, in so far as the question at large 
was concerned, was of a chemical nature 
—that corrosion of pipes depended, 
largely, on their chemical composition and 
the chemical constituents of the contigu- 
ous soil.” 

To those who have perused the volu- 
minous amount of matter contained in 
the before mentioned blue-book, the fore- 
going will appear very short. Such is, 
however, the result of much work; being 
an abstract of a longer abstract of a still 
longer abstract of the abstracted complete 
portions of all the evidence bearing on 
electrolytic corrosion which was taken. 

The second body of engineers to so use 
the earth were the telephonists; the bitter 
fight between whom and of the opposing 
traction interests (based, principally, on 
the fact of inductive disturbances) is too 
well remembered to require much com- 
ment. Sufficient to say, is that the 
Supreme Court of Ohio reversed the de- 
cision (unfavorable to the traction inter- 
ests) of the superior court of Cincinnati; 
the final portion of the finding of which 
Supreme Court was: “We are of the 
opinion that there has been no invasion of 
the rights of the telegraph association by 
the plaintiff in error, and that the tele- 
graph association is not entitled to the 
relief prayed for in its petition. The 
judgment, therefore, of the superior court 
at general and special term must be re- 
versed and the original petition dismissed. 
Judgment accordingly.” It is assumed 
that the decision so reached was not based 
so much on the fact that each and every 
person has an equal right to use the earth 
as on two other facts: first, that a really 
efficient system of telephonic communica- 
tion can only be obtained by the use of 
metallic circuits; while, pro bono publico 
(the lowest capitalization per mile and, 
thereby, the greatest distance which a 
passenger can be hauled for a given sum), 
the single-trolley system is the most suit- 
able one-for general electrical traction 
purposes. For which reason, it can be 
taken for granted that no amount of evi- 
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dence taken in respect to the much-de- 
bated question of electrolytic corrosion 
would lead, finally, to lex scripta which 
would prohibit street railways from using 
the single-trolley system. 
time, it should be remembered that a 
favorable verdict on account of traction 
interests will only, on account of lex non 
scripta, permit such interests to operate 


with grounded returns 


At the same 


which are installed 
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state, even approximately, what the 
damage caused by earthed track returns 
to other earthed conductors (pipes, etc.) 
really amounts to: while those experts 
who rely on the remuneration received 
from either one or the other side must 
work in unison with the other sailors on 
the ship which is carrying them. For the 
sailor who is independent enough to ques- 
tion the captain’s orders will soon find 
that the command is given that he must 
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York, 
& Westchester He ss ga 


The State Railroad Commission of 


New York, has announced its approval of 
the proposed increased Capital stock of 
the New York, Boston & Westchest 
Railroad from $1,000,000 to $20,000 4 
and proposed first mortgage ion. 
pany’s property for $20,000,000. The 


on the com- 
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and maintained on the most modern and 
approved engineering basis. This because 


no one corporation has the right by neglect- 


ing to maintain its plant in the proper con- 
dition to incidentally make abnormal use 
of the plant of other corporations and, 
thereby, accidentally cause a questionable 
amount of damage to such other plant. 
The phrase “questionable amount of 
damage” is used because no really inde- 
pendent investigator would (because he 
could not) ever undertake to definitely 
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be placed in durance vile or marooned on 
a desert island. 
While much incidental literature has 
been written on the question of electrolytic 
corrosion, it does appear as if no one has 
had the courage to publish in some con- 
venient shape any work dealing, in an ap- 
proximately complete way, with this sub- 
ject ; for which reason it may not be out of 
place to give a short abstract of some of 
the literature already published, arrange 
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An Electric Inverter for Super- 

imposed Currents. 

An ingenious switch, operated electric- 
illy from a distance, has been devised 
al patented in France by M. Boleslas 
Bronislawski. The purpose of this switch 
isto give the supply station independent 
control over all of the subdivisions of its 
ystam, without requiring the installa- 
‘ion of separate feeders or controlling 
yires. The switch which is used consists 
of a cylinder, a part of the surface of 
yhich is metallic, the remainder being 
wvered with” insulating material. At- 
ached to the spindle of this cylinder is 
, ratchet wheel, and suitable brushes 
press. Upon the suriace of the cylinder. 
Engaging into the ratchet wheel is a 
imgue of metal attached to the solenoid 
of a plunger maguet. Every movement 
of the plunger throws the cylinder for- 
yard through an angle corresponding to 
oe tooth of the ratchet wheel. The 
wlinder, through its brushes, is inserted 
in the cireuit to be controlled. The wind- 
ing of the electromagnet is connected 
across this circuit. The design and the 
connections of the latter are such that it 
is not affected by the normal supply of 
the circuit, but it is actuated by a super- 
imposed current. When the normal sup- 
ply is direct current, the superimposed 
current is alternating; and, vice versa, 
when the supply is alternating, a direct 
current is used to operate the magnet. 
This operating current is sent out from 
These 
operating impulses are thrown on the line 
it fixed times. Thus, every hour a circuit 
is closed, which moves the inverters for- 
ward one tooth. {&y suitably proportion- 
ing the conducting and non-conducting 
parts of the inverter cylinder the circuits 
into which they are inserted. may be 
‘loved and opened at any desired hours. 
In this way. each subdivision of the sys- 
tm is controlled independently, but the 
onder in which they are thrown into serv- 
‘can not be altered without changing 
ot resetting the inverters. This device 
has been tried for some time, with appar- 
tut success. It is thought that it supplies 
a need for street lighting service, and for 
ig cireuits on which two ates 
Pisa In this article the device is 

m considerable detail, and dia- 
ijeond ale ng it are shown. When 
ie ay to be controlled supplies a 

ount of power, this device may 
used as a relay to operate a suitable 


Witch—L’Belai ; 
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the station over the main wires. 
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Electric Smelting. 

The Canadian Engineer (Toronto) for 
November says that M. P. Heroult, of 
La Praz, France, discoverer of the elec- 
tric process of manufacturing aluminum, 
and inventor of an electrolytic process of 
steel-making, recently visited Canada and 
has interested himself in the development 
of his process of iron and steel-making 
in that country. He recognizes the ad- 
vantages Canada possesses in having great 
water powers within transmissible dis- 
tances of iron and other mineral deposits, 
and it is possible that an electric smelt- 
ing plant on a commercial scale will be 
erected at an early date. 

The application of electricity to the 
smelting of ores promises important re- 
sults for Canada. So far as magnetic 
iron ores is concerned, there is little 
doubt of the superiority of the electric 
over the blast furnace. The blast fur- 
nace does not yield sufficient heat— 
probably not more than 2,000 degrees— 
for the treatment of refractory ores. By 
means of electricity 3,000 and more de- 
grees of heat are developed. By means 
of electricity, also titanium, phosphorus 
and sulphur are extracted from the ores. 
Furthermore, the electric current can be 
easily regulated and kept under control, 
and can be _ economically generated 
wherever water power exists. By the 
electric process steel can be produced for 
$12 a ton and perhaps less, and at this 
rate it can undersell steel from the blast 
furnace. It has been estimated that the 
cost of electricity from the Chats rapids 
on the Ottawa river would be only $4.50 
per horse-power per annum. Near-by are 
the Bristol iron mines, and there are 
many other situations equally favorable 
for the electric reduction of ores in dif- 
ferent provinces in Canada. 

New Potential Transformer for Use 
on High-Tension Circuits. 

Messrs. Ferranti, Limited, electrical 
engineers, of Hollinswood, Lancashire, 
England, have recently built some trans- 
formers for use in conjunction with low- 
tension instruments. such as wattmeters, 
voltmeters, synchronizers, ete., on high- 
potential circuits. The secondary wind- 
ing is designed to withstand a pressure 
of 100 volts, but any other secondary 
voltage below this or up to 290 volts can 
be supplied. The transformers are dried 
in vacuo and impregnated with an in- 
sulating compound at several stages of 
their manufacture. For voltages below 
5,000 the transformers are oil-insulated 
and eooled. They can be used with any 
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voltmeter, wattmeter or relay, or for oper- 
ating synchronizers. The greatest tem- 
perature rise of the transformers, after 
giving 180 watts for one hour, does not 
exceed fifty degrees Fahrenheit. The syn- 
chronizer is not permanently connected 
to the transformer, but only during the 
time required for synchronizing. This 
is important, as the increased load on 
the transformer due to the synchronizing 
current may alter slightly the ratio or 
transformer and thereby introduce a small 
error into the wattmeter readings. This 
error is negligible, however, as the syn- 
chronizer is only connected for a short 
time during the day. A precaution which 
should always be observed is to connect 
the low-tension winding of the trans- 
former to the earth. It is then impossible 
for any part of the indicating instrument 
to be more than 100 volts above the earth 
potential. In order to do this, in all of 
these instrument transformers one end of 
the low-tension secondary is connected to 
the case, and a holding-down screw is pro- 
vided on the latter, by means of which 
an earth wire can be connected. An in- 
sulated brush is also provided, so that, 
if desired, the leads from the secondary 
winding can be brought away from the 
transformer without earthing one of 
them.—Journal of Electricity, Power and 
Gas (San Francisco), November. 
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The new type of automobile postal 
wagon, adopted by the French _post- 
office department, will soon be put 
in operation in Paris, and it is expected 
that it will be a great improvement over 
the old system as regards speed of collect- 
ing the mail. It is intended to run the 
wagons between the central post office 
and the different branch offices in the 
city. Some of the latter are located at 
a considerable distance. The new postal 
cars are operated by accumulators. The 
total weight of the car is 2.4 tons, and the 
batteries figure for 1,300 pounds. The 
motor is placed in the centre of the truck 
and drives the rear axle by chain gear- 
ing. The box, which forms the main 
body of the car, is considerably larger 
than before. It carries a net load of 
1,400 pounds. It is expected to run at 
a speed of fifteen miles an hour within 
the city, but the cars have been tested as 
high as twenty-five miles an hour. Of 
the fifteen cars which are to be put in 


service, twelve will operate regularly 
and three will serve as relays. The bat- 
teries will be charged between 12 and 
2 P. M., and a charging station contain- 
ing the latest appliances has been. in- 
stalled in the central post-office building. 
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The Power Plant of the “Glass Block,” Minneapolis, 


of Minneapolis, that of the “Glass 

Block” is one of the most note- 
worthy. Designed to supply heat, light, 
power and water to the large department 
store of Messrs. William Donaldson 
& Company, it constitutes an _inter- 
esting department of the establish- 
ment, and attracts crowds of visitors each 
day. The value of the well-designed 
power plant as an advertising exhibit has 
been realized for some time in the mer- 
cantile world, and has found expression in 
plants like that of Keith’s theatre in 
Boston, the Daniels & Fisher Stores Com- 
pany in Denver, and many others. A 
striking feature of the Minneapolis in- 
stallation, however, is the absence of 
decoration which does not harmonize with 
the severely mechanical reasons for the 
plant’s existence, and in this respect the 
plant is equaled by few installations of 
recent date. 

The “Glass Block,” as the store is 
familiarly called in Minneapolis, is a 
handsome structure of six floors and a 
basement, standing at the corner of Nicol- 
let avenue and Sixth street south, in the 
heart of the city’s retail business district. 
The daylight illumination is unusually 
fine, the entire walls facing to the front 
and side being as far as possible covered 
with large plate-glass windows. The total 
floor space occupied by the store is 265,- 
000 square feet, or approximately nine- 
tenths of an acre per floor. 

Besides the various sales departments, 
the store contains a restaurant or “tea 
room,” cabinet shop, flower storage and 
fur-stock rooms, United States post-office 
substation, waiting room, etc. Electric 
lighting is used liberally for both deco- 
rative and display purposes, and all the 
current for this service is drawn from the 
plant of the company, which is located in 
the basement of the store just below the 
street level. Access is had to the plant 
through a handsome open doorway flanked 
by marble columns, whence one enters the 
engine room. The boiler room is located 
beyond a fire-wall just east of the engine 
room, and is likewise open to inspection 
by visitors. 

The boiler room is seventy feet long by 
thirty-five feet wide. Six boilers, each of 
200-horse-power rating, are now installed 
in the plant. They are of the horizontal 
return tubular type, and were made by 
William Brothers, of Minneapolis. Each 


A MONG the recent isolated plants 


boiler is eighteen feet long and sixty-six 
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inches in diameter and has fifty-four four- 
inch tubes. The plates are of steel, three- 
eighths inch thick. The grate surface of 
each boiler is twenty-two and one-half 
square feet, and the total heating surface 
1,190 square feet. The joints are double 
riveted and butt strapped. The usual 
water columns, steam gauges, safety 
valves and blow-off connections are pro- 
vided. The operating pressure is 100 
pounds per square inch. City water is 
used in making steam, and no trouble is 
experienced from scale. The boiler room 
is well lighted by incandescent lamps, and 
the fuel supply is dumped upon the floor 
through chutes extending to the alleyway 
above. Bituminous coal is burned in 
winter, but in summer, in common with 
other Minneapolis isolated plants, the fuel 
is pine shavings. These shavings are 
brought to the plant from the lumber 
mills in wagons holding about four or 
five cords each. Two and one-half cords 
of shavings have been found to be approxi- 
mately equivalent to one ton of good 
bituminous coal in heating value. This 
fuel is somewhat cheaper than coal, weighs 
1,900 pounds per cord, and if handled 
properly, so that an even, hot fire is main- 
tained, gives practically no smoke. It is 
necessary to see that the fires do not be- 
come choked with fuel, in order to pre- 
vent smoke. Although the boilers have 
to be fired almost constantly, the lightness 
of the shavings “evens up” the firemen’s 
work, and the cleanliness of the fuel is 
found to be an attractive feature of its 
use. It is shoveled into the furnaces by 
a pronged wooden fork about the size of 
a domestic snow shovel, a pusher being 
used at times to distribute the fuel 
properly over the grate. Very little ash 
is produced by the shavings. An inter- 
esting feature of these plants in Minne- 
apolis using shavings as fuel is the com- 
mon practice of allowing the entire boiler- 
room floor, clear up to the furnace doors, 
to be covered with the fuel. The possi- 
bility of fire immediately suggests itself, 
but the operators of the plants urge that 
no danger exists, because of the strong 
inward draught always found at the fur- 
nace doors. 

The flue gases pass upward from each 
boiler into a tapering breeching of steel, 
fifty-four inches in maximum diameter, 
and then pass to the stack, which is of 
steel, 147 feet high and eight feet by 


three feet six inches in _ cross-section.. 


Natural draught only is used. ‘The stack 


_—— in hollow tile With a six-inch 
air space, and is most inconspicuous, as 
it is carried up the wall of the build: 
No ladder was considered Necessary nd 
access to the stack, which is practically an 
integral part of the building itself, 

Between the boilers and the engine. 
room wall is located an open-type fead- 
water heater which heats the water for 
the boilers to a temperature of 210 degrees 
Fahrenheit. Exhaust steam furnishes the 
heat supply for this apparatus. Two du. 
plex, Fairbanks-Morse boiler-feed pumps 
are located close by the heater, one on 
either side of a passageway between the 
boiler setting and the engine-room yall 
Their cylinder dimensions are seven 
inches and five inches, with a ten-inch 
stroke. A locomotive type air pump is 
mounted upon the wall at this place, for 
supplying the ‘sprinkler and elevator sj. 
tems with compressed air. The main 
steam header is nine inches in diameter, 
The steam. passes into a separator before 
entering the engine room. The piping is 
insulated with magnesia covering. 

Adjoining the boiler room on the south 
is a chamber containing various coils of 
the plant’s refrigerating system, and an 
artesian well pump driven by a five-horse- 
power, 110-volt, 1,400 revolutions per 
minute, direct-current motor. The well 
is 772 feet deep and supplies all the water 
used for drinking and cooking purposes in 
the establishment. Fountains are main- 
tained at various points in the store, and 
upon the sidewalk outside, for the benefit of 
the public. A card mounted upon the 
fountains calls attention to the purity of 
the water supply. 

The engine room is eighty-five feet long, 
forty feet wide and about fourteen feet 
high. The floor is of ceramic tile, costing 
$1,200, and presents a beautiful appear 
ance. The walls are lined with chocolate 
colored glazed tile to a height of fou 
feet. Above this the walls resemble the 
most delicate stucco work, and are tinted 
to a light green color, most pleasing to the 
eye. All the machinery is painted a dep 
rich red color and calls forth the constant 
admiration of visitors. Polished brass rail 
ings surround the flywheels and the wh 
chinery is liberally separated in point . 
space, giving plenty of room for visitors 
to move about the plant. On Saturday 
nights the engine room 18 44 
crowded with interested visitors. Not 
slightest dirt is allowed to scout 
the engine room, oil guards being P 
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rided for the moving machinery. As the 
lant is located below the street floor, sun- 
iat could not be used for its illumi- 
ration. The lighting scheme is very ef- 
fective. Twenty-eight Holophane semi- 
circular globes, containing three lamps of 
sixteen candle-power each, are spaced 
shout the ceiling, and in the south section 
if the room, about forty lamps of the 
sixteen-candle-power bunghole type with 
dear glass bulbs are set in a row above 
ihe moulding. The light in the engine 
room is peculiarly soft and mellow, and 


ass no shadow. [Exploring lamps are 
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face, weighing seventeen tons. This unit 
supplies light and power during the 
daytime, and at night, when necessary. 
One 150-kilowatt, 120-volt, eight-pole, 
compound-wound generator, direct-con- 
nected to a 250-horse-power Corliss engine, 
built by the Twin City Iron Works. This 
engine is a horizontal, single cylinder, 
non-condensing machine ; cylinder sixteen- 
inch diameter by thirty-six-inch stroke, 
making 125 revolutions per minute. The 
flywheel weighs twelve tons and is twelve 
feet in diameter. This unit is run as a 
helper to the 300-kilowatt machine when 
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provides cold storage for the tea room, 
fur department, flower department and 
bakery. The direct-expansion ammonia 
system is used, with 150 pounds per square 
inch pressure on the high-pressure side and 
ten to twelve pounds per square inch on 
the low-pressure side. The flower room 
and meat storage require a temperature 
of forty-five degrees Fahrenheit. The 
steam and exhaust pipes of the steam 
cylinder of the ice machine are four inches 
and four and one-half inches in diameter, 
respectively. 

The elevator pump is driven by exhaust 














Tar Eneinz Room, MECHANICAL EQUIPMENT OF THE ‘‘GrAss BLock,” MINNEAPOLIS, Minn.—500-KiLowatt Unit AND ELECTRIC Pump. 


wallable for use in work around the 
machinery, 

The generating equipment has a rated 
‘pacity of 600 kilowatts. It is made up 
8 follows: 


One 300-kilowatt, ten-pole, compound- 


ound, 120-volt, direct-current generator, 
built by the Electric Machinery: Company, 
: Minneapolis, direct-connected to a 
0-horse-power, horizontal, single cyl- 


ier, hon-condensing Corliss engine, 
a 100 revolutions per minute. The 
i et 8 twenty-two-inch diameter by 

Yeight-inch stroke. The engine has 


* ifteen-foot flywheel with a twelve-inch 


the store is illuminated. It is also used 
for night service. 

Two seventy-five-kilowatt Western Elec- 
tric generators, each direct-connected to 
a 125-horse-power, horizontal, single cyl- 
inder Ideal engine, making 275 revolutions 
per. minute. These units are used as re- 
serve power. All the machinery founda- 
tions are of concrete. 

Besides the generating units, a pump for 
the elevator system, a condenser and an 
ice machine are installed in the engine 
room. 

The ice machine is a twenty-five-ton 
outfit of the F. W. Wolff system and it 


steam at atmospheric pressure. The cyl- 
inder is forty-six inches by forty-two 
inches. The pump has a fourteen-foot 
flywheel, weighing sixteen tons. This ma- 
chine pumps the water for all the elevators 
in the building. The supply pipe and the 
discharge are both nine inches in diameter. 
The pump exhausts into a special con- 
denser, of the surface evaporative type. 
This condenser has 1,260 tubes, one inch 
in diameter, through which a spray of 
cold water is drawn by an induced draught 
fan ninety inches in diameter. The fan 
is driven by an eight-horse-power motor. 
The working parts of the condenser are 
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open for inspection. This condenser was 
made by the Cosmopolitan Power Com- 
pany, of Chicago. 

The steam and exhaust pipes of the 
500-horse-power engine are seven inches 
and eight inches in diameter, respectively ; 
of the 250-horse-power engine, six inches 
and seven inches, respectively. The Ideal 
engines have each a four and one-half 
inch steam and a four and one-half inch 
exhaust pipe. The exhaust riser, which 
leads from the engine cylinders to an 
exhaust head near the top of the stack, 
is twelve inches in diameter. 

On the wall behind the engines is an 
Italian marble gauge board, containing 
two boiler, one recording steam and two 
vacuum gauges. Below is hung a 
thermometer and beneath all is a shelf 
carrying the station log book. 

The switchboard stands against the 
west wall of the engine room and is 
mounted upon the side of a recessed com- 
partment carrying the bus-bars, rheostats 
and wiring. It is of Italian marble and 
is composed of four panels. The first 
panel is for the 300-kilowatt unit and 
carries a single-pole, single-throw knife 
switch, a 3,000-ampere Weston ammeter, 
a field rheostat and 
The next panel carries three triple-pole, 
double-throw switches, a 1,500-ampere 
ammeter, two 1,000-ampere ammeters, 
and three rheostat handles and circuit- 
breakers for the 150-kilowatt and the 
two seventy-five-kilowatt machines. The 
three smaller machines are _ provided 
with equalizers, so that they may be 
run together in multiple, but the 300- 
kilowatt machine is never run in parallel 
with the others. A double set of bus-bars 
is provided on the back of the board so 
that various circuits may be carried upon 
either group of generators. 

A 125-volt Weston voltmeter and its 
switch are mounted halfway between the 
second and third panels. The third panel 
carries an automatic thermostat, a Thom- 
son recording wattmeter and _ twelve 
double-pole, double-throw circuit switches, 
which control the feeders leading to dif- 
ferent floors throughout the store. The 
last panel carries three .vibrating bells 
used in signaling. 

The older portion of the building is 
heated by exhaust steam in overhead 
radiators. The new part of the building 
is heated by fresh air which passes 
through 17,000 feet of steam coils ar- 
ranged in a group. This air, to the 
amount of 90,000 cubic feet per minute, 
is driven into the building through a 
shaft leading to the heating coils by a 
seventy-five-horse-power engine. ‘The en- 


a circuit-breaker. 
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gine is supplied with steam from the 
boilers through a three and one-half inch 
pipe, the exhaust leaving by a four and 
one-half inch pipe. The ventilating fan 
is twenty feet in diameter, and the engine 
makes 140 revolutions per minute. 

There are five passenger elevators and 
one freight elevator. One of the passenger 
elevators carries both freight and em- 
ployés, the main traffic being handled by 
four machines. The elevators are hy- 
draulic machines and run at a speed of 
250 feet per minute; three elevators are 
Otis machines and three Geiger-Fiske. 
There are three pressure tanks, each 
twenty feet long and seventy-two inches in 
diameter, containing half air and half 
water, under a pressure of 110 pounds 
per square inch. Over 20,000 passengers 
per day are often carried by the elevators. 

Adjoining the engine room is the chief 
engineer’s office—a handsome room with 
tile flooring and the same scheme of 
artistic decoration as was carried out in the 
engine room. This office is approximately 
twelve feet by nine feet. 

The load of the plant is composed of 
about 400 enclosed are lamps, 3,000 six- 
teen-candle-power lamps inside the store 
and 4,000 eight-candle-power lamps ‘out- 
side on the window sills. There is also 
an extensive’ motor load. The ice-cream 
freezers, sewing machines, dish-washing 
machines, ventilating fans and other ap- 
paratus are all motor-driven. The cash 
system runs at 650 feet per minute and 
contains 11,000 feet of cable, 500 carriers 
and 220 stations. It is driven by seven 
one-horse-power motors. 

The fire protection of the store deserves 
mention. Four tanks, each containing 
4,500 gallons of water, are mounted upon 
the roof. The pressure is 120 pounds per 
square inch. Extinguishers are located at 
convenient points in the store and the 
Grinnell automatic sprinkling system is 
City water is used 
for the fire supply. There are stand-pipes 
on every floor; the employés are organized 
into a regular fire brigade, and fire-alarm 
boxes, constantly illuminated by red 
colored incandescent lamps, are mounted 
near the elevators. 

The writer is indebted to Mr. F. M. 
Overholt, chief engineer, and to Messrs. 
Hibbard & Potter, photographers, of 
Minneapolis, for courtesies extended in 
the preparation of this article. 
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The Fibre Galvanometer. 
Remarkable results have been obtained 
by W. Einthoven, says Engineering. Lon- 
don, with the fibre galvanometer which 
he devised a few years ago when investi- 
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gating the sensibility of galvanometer: 
A quartz thread, thirteen centimetres + 
length, 2.4 microns in thickness, ig al 
vered and stretched in a strong magnetic 
field; fields of 30,000 units have bees 
used by him. The electric resistance o 
the thread was in one case 20,300 ohms 
When a current is sent through this ve 
tically stretched fibre, the fibre is later 
ally deflected, and a magnified image 
of the deflected wire is thrown ON a scale: 


for some researches the Photographic 
plate is moved and the time recorded on 
the plate. No mirror 1s attached to the 
quartz thread, as it would complicate the 
calculations and disturb the proportion- 
ality between current and deflection 
Quantities of electricity of 5.107 eon. 
lombs have been measured with this 
apparatus, and deflections of twenty 
millimetres have been produced in 0,09 
second. The rapidity with which the 
fibre responds depends upon its tension, 
The more the fibre is stretched, the quick. 
er it will respond; but as the amplitude 
is diminished at the same time, we have 
the apparent paradox that the deflection 
remains practically constant for a small 
quantity of electricity passing through 
the fibre at any tension of the fibre. ‘In 
order to measure the electric currents 
which pass through air under the influ- 
ence of uranium radiation, the gal- 
vanometer is joined to two horizontal 
brass plates, two centimetres — apart. 
Uranium trioxide is then placed on a third 
plate, which is interposed between the 
two others; the galvanometer is at once 
deflected, but goes back on removing the 
uranium; the calculation gives the same 
value as Curie’s very ‘lifficult electrometer 
observations. When the fibre is joined to 
a rheostat, mounted on ebonite, and a rod 


of ebonite is rubbed within a distance of 
a few yards from the rheostat, the gal- 
vanometer is deflected; and if the exper- 
menter afterward approaches the rheo- 


stat, having put aside the ebonite rol, 
there will still be a deflection, because the 
ebonite mounting always retains some 
charge, and the flow of the lines of foree 


is disturbed. When a spirit lamp is at- 
tached to a long pole and connected to the 


fibre galvanometer, earthed on the other 
side, the galvanometer marks, in the open 
air, a steady current, which decreases 
when the pole is more and more lowered, 
and vanishes when the lamp is taken m0 
doors. Coupled with a Siemens tele- 
phone, the galvanometer fibre vibrates 
like any other wire under, acoustic “ 
citation, giving the image of a broad han¢, 
whose breadth increases with the inten- 
sitv of the sound. When the vowels 4 
and 9 are spoken, several divisions vet : 
distinguished in the band, correspon im 


probably to the overtones. Joined to 


i ralvanometer readily 
microphone the galv at several metres 


sponds to the low voice 

pean Einthoven is also - 
nerve currents and the human on 
cardiogram (the sounds of the hea 

with his galvanometer. 
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IS 
ADVANCES IN THE ANALYS 
ar THE EARTH’S PERMANENT 
MAGNETIC FIELD.* 


BY L. A. BAUER. 


The earth is a great magnet, and as 
auch is subject to the same laws which per- 
win to any other magnet—these are facts 
sstablished by the experience of over four 
nturies. How and whence the earth has 
received its magnetism are questions we 
an not as yet answer, nor, In my opinion, 
hall we be able to answer them definitely 
until we have solved the problems as to 
the causes of the va riations of the earth’s 
magnetism. I firmly believe that when we 
have discovered the causes of the periodic 


‘and aperiodic. variations, such as the di- 


imal variation, annual variation, secular 
variation and magnetic perturbations, we 
jall have strong hints given us as to the 
origin of the earth’s yaagnetism. It is 
through the study of the variations, then, 
that we hope some day to be able to attack 
ihe problem as to the origin with some 
legree of success. Until this study has 
been completed, it is not believed that any- 


thing more than mere surmises, such as 
the magnetic literature contains in quanto, 
can be given. 

Whether the earth is a magnet like a 


lndestone or an electromagnet, is another 
question which can not as yet be definitely 
answered, though there are varicus indica- 


tions that the earth’s magnetization par- 
takes of the character of both. 
If progress is to be made in the subject of 


the earth’s magnetism, we must first make 
acareful and exhaustive study of the facts 
which are daily experiences, before at- 
tempting broad, theoretical generalizations 
based on more or less inadequate data per- 
mitting at the most mere qualitative tests 
of the deductions of theory. 

One of the most fundamental enquiries 
to be made in the discussion of any of the 
earth's magnetic phenomena, before at- 
tempting a theoretical explanation, is as 
to the seat of the forces giving rise to the 
Dhenomenon in question. 

Suppose our first question to be the fol- 
owing: Since we can produce the mag- 
netic phenomena pertaining to the earth’s 
w-called “permanent” magnetism, observed 
the surface, by a system of closed elec- 
ine currents, where are these currents? 
Do they circulate around the earth below 
the surface or in the regions above us? 
Ve know, as a fact of common experience, 
— tn the needle designated as 
mis ee Ing end, or for short, the 
—__ “it, points approximately toward 
tan Of Beno 8 Paper presented before the joint ses- 


the International Electrical Con- 
an . 
nSeptemin® enn Physical Society, at St. Louis, 
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the north. Hence, applying Ampere’s rule, 
the electric currents necessary to produce 
this phenomenon must circulate around 
the earth from east to west, if they be in- 
side the earth, and if they are, on the 
other hand, outside the earth, they must 
circulate from west to east. ‘T'o determine 
where the currents really are we must re- 
sort to another well-known phenomenon, 
viz., that the end of the needle which points 
to the north dips below the horizon in our 
hemisphere and points above the horizon 
in the southern magnetic hemisphere. Ap- 
plying to this phenomenon Ampere’s rule, 
we shall find that the currents can only 
circulate from east to west, hence com- 
bining this deduction with our previous 
one, the answer is that the electric currents 
which are capable of producing the ob- 
served magnetic phenomena cited circulate 
from east to west inside the earth. 

According to recent calculations, as 
based. virtually upon the mathematical 
application of Ampere’s rule, it is found 
that the observed facts can be made to 
harmonize best with a system of forces 
situated chiefly inside the earth. (Since 
the reading of this paper, the calculations 
reveal the existence of also a minor system 
of outside currents taking part in the pro- 
duction of the observed secular variation. ) 

The first one to make a mathematical 
test of the seat of the earth’s magnetic 
forces, coupled also with an analysis into 
spherical harmonic terms to the fourth 
order, was Gauss. As the result of his 
mathematical analysis, it was definitely 
proved that by far the greatest portion of 
the earth’s permanent magnetism is to be 
referred to a system of forces inside the 
earth and, furthermore, that this system 
possesses a potential. 

Gauss’s calculations have been repeated 
several times with the aid of more com- 
plete material by several analysts, and 
Gauss’s deductions have been verified by 
all of them. 

The most elaborate analysis and attempt 
at perfection of the theory embodied in the 
Gaussian analysis was that of 1885 by 
Professor Aidolf Schmidt, at present in 
charge of the Potsdam Magnetic Observa- 
tory in succession to the late and lamented 
Professor Eschenhagen. Schmidt made 
provision in his equations: (a) for the 
effect of the spheroidal figure of the earth, 
Gauss having taken a spherical figure, 
(b) for a possible effect due to forces 
whose seat was outside the earth, and (c) 
for a possible effect not to be referred to 
an inside or outside potential, but to a 
system of vertical electric currents passing 
through the earth’s surface, whether from 
inside or outside. 
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Schmidt found that about ninety-five 
per cent of the total magnetization of the 
earth was to be referred to an inside po- 
tential and that the remainder was due to 
a small outside potential and an electric 
current system traversing the earth per- 
pendicularly to its surface. (The writer 
has since found that the principal term 
of the outside potential is displaced about 
one hundred degrees to the west with 
reference to the principal term of the 
inside potential.) 

It would appear that at the present 
stage very little increased accuracy has 
been gained by taking into account the 
spheroidal figure of the earth and that the 
theory must receive elaboration in other 
fundamental directions. 

We next enquire, is the earth’s magnetic 
energy increasing or decreasing? The 
earth’s magnetic elements are subject to 
a secular variation whereby considerable 
changes are produced in the course of 
time. A secular variation may result 
from a change in the intensity of the 
magnetization of the earth, or from a 
change of the direction of magnetization, 
or from both causes. 

The first term of the Gaussian potential 
is of a simple harmonic type and consti- 
tutes by far the largest term; it repre- 
sents about sixty-five to seventy per 
cent of the total’ magnetization and 
can be physically interpreted as a 
uniform or homogeneous magnetization 
symmetrical about a diameter, inclined 
eleven and one-half degrees to the earth’s 
axis of rotation. This diameter Gauss de- 
fined as the earth’s magnetic axis, with 
respect to which he determined the mag- 
netic moment due to the first term. Tab- 
ulating the values of the magnetic moment 
as derived for different epochs from the 
various analyses, we shall find that it has 
decreased in forty-six years by 1.6 per 
cent. 

The question now is, whether this apar- 
ent loss is in any way wholly or partially 
compensated for by possible increase in 
magnetic energy of the portion of the 
earth’s magnetism represented by the re- 
maining terms of the Gaussian potential, 
i. é., by the portion which can not be re- 
ferred to a uniform magnetization about 
some diameter? If mutual compensation 
does not take place, what is the annual 
loss of the earth’s total magnetization ? 

To answer this query, I have made use 
of the well-known function in physics giv- 
ing the energy W of a distribution of 
forces in terms of the field intensity F, 


viZ.: 
1 [ x2 a 
Sax. B Fdc= 


scl fuBt V4) dadyds 


W= 





876 


where p» is the magnetic permeability and 
dr is the element of volume and X, Y, Z 
are the rectangular components of F. The 
integral is confined to the space outside of 
earth, so that we may take pw as a constant 
and set it equal to 1. We may also give 
the expression the following form: 


2 
wa—= [Vids 
8x 


Here V is the magnetic potential and Z 
the vertical force on the earth’s surface, 
R the earth’s mean radius and d s the ele- 
ment of surface. 

The following table gives the values of 
che magnetic energy as derived for the 
various epochs and as dependent upon the 
best of the analyses thus far made: 
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zontal magnetic force resolved in a west- 
east direction, the Y component, then, if 
d X is the element of the parallel, 


2 a 
Fa Ydr=0, 
0 


if the earth’s entire magnetic force is due 
to a potential. If, on the other hand, 
electric currents of the kind mentioned 
exist, then, if I represents the total 
amount of electricity passing per second 
of time through the zone from the north 
geographical pole down to the parallel 
around which the circuit is made, ex- 
pressed in electromagnetic units, we have: 


0 


In a paper published in 1897 I com- 


TABLE I—VALUES OF THE EARTH’S TOTAL MAGNETIC ENERGY IN C. G. 8. UNITS (ERGS). 
(The tabular numbers are to be multiplied by the cube of the Earth’s mean radius.) 






































—— ! 
No. Computer of Potential. Epoch. i; | Il. Ii. Iv. | I1+I0-+IVv. Total. 

1 Erman-Peterson........ 1829 .03562 el .00015) .00004 .00045 . 03607 
SB ei D PARIS S65 sa xeceuness 1842.5 3590 | 29 15 3 47 3637 
4 Fritsche........... ...| 1842.5 3614 | 28 14 3 45 3659 
8 OS res: 1880 3481 | 36 17 4 57 3538 
9 WTHGCHE... 2. -Se0seeanc 1885 3472 | 34 15 4 53 3525 
5 and 11)Neumnayer-Petersen ...| 1885 3464 | 35 16 4 55 3519 
1d and IBINCRONE...« oc cca ce 1885 3494 a) 15 4 53 8548 
Mean of first three... . 1838 .03589 | .90046 .03635 
Mean of last four .... 1884 3478 | 54 35382 
Change in..... : ! 46 years |— .00111 | + .00008 |—.00103 


























Hence we have for 
Earth’s Total Magnetic Energy. 
0.03635 R® Ergs 
0.03532 R® Ergs 

a loss of 0.00103 R*, or 2.88 per cent, 
or about one thirty-fifth part in forty-six 
years. This result is a startling one, for 
it implies that the earth will have lost 
its magnetic energy in about 1,600 years; 
hence extreme caution should be employed 
before reaching a definite conclusion. I 
have made some attempt to ascertain 
whether this loss can be accounted for by 
the difference in the material used in the 
construction of the various charts, and 
while it would appear that the loss is 
greater than the effect due to the difference 
of material, I am unwilling at present to 
announce a definite conclusion, but think 
it best to leave this question, at present, 
open. 

The existence of possible vertical electric 
currents passing through the earth’s crust 
is revealed by the non-vanishing of the 
line integral of the magnetic force taken 
around a closed curve on the earth’s sur- 
face. Such line integrals serve as a test 
of the hypothesis of a potential, as was 
first shown and approximately applied 
by Gauss. Let us choose, as our circuit, 


DBE iio6's. tacsarverds 


a parallel of latitude, and let us call, as 
is customary, the component of the hori- 





puted the values of I for every fifth par- 
allel from sixty degrees north to sixty de- 
grees south as based on Neumayer’s mag- 
netic charts for 1885, and also gave a 
graphical representation along a meridian 
of the average distribution of the cur- 
rents found. The resulting system was 
such a methodical one as to strongly sug- 
gest that there might be some truth in 
the existence of vertical earth-air electric 
currents. 


TABLE II—VERTICAL EARTH-AIR ELEC- 


TRIC CURRENTS. 


(Plus sign means upward currents; whereas 
minus sign implies downward currents.) 














Zone. Tin 10 A. ag 
50 N. teeGuator: i66.4¢0...% —419 
40 N. to equator........... —539 
SON: torequator. .......... —544 
DOIN COOGUEIOR 6 o.6:6:0.5 090% —313 
10 No f0/0G UATE So... obs 0c — 90 
Hawator to iS, .......5.5.. +105 
Equator to 208 ..... ...... +203 
Equator to 308...........6. — 9 
Equator'to40'8 5... s0s565 — 86 
BOUIN HO SOON. .s-0:0.0's0s- 208 +120 +.038 
BQN, MOON orgs! ise ain erieroaes + 5 +.001 
SON ODO iso sini ej ccneetys —231 —.057 
DON MORO IN wise s sos: 50.510 032 —223 —.052 
10'N. to-equator............ — 90 —.020 
Haunator to 108: 2.355. 055 +105 +.024 
LOD SOIOO es o:606s.0 sso aes + 98 +.023 
DO OO Ds 5.65 5.0055 ccn eae —212 —.053° 
BOB AOMO IG ys orssccieg: bese ate — 7 —.021 














‘ one-thousandth part, i. ¢., on th 
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The general conclusion to 
pears to be: 

All of the modern magnetic charts— 
i. @., since those of Sabine for 1840.5 
unite in indicating the probable existence 
of vertical earth-air electric currents of 
the average intensity over the Tegion forty. 
five degrees north to forty-five degrees 
south of one-thirticth of an ampere per 
square kilometre of surface. These cur. 
rents of positive electricity Proceed up. 
ward (from the earth into the air) near 
the equatorial regions where there are 
ascending air currents, and downward 
near the parallels twenty-five degrees to 
thirty degrees, i. ¢., in the Tegions of de. 
scending air currents. Near the paral- 


be drawn ap. 


lels forty degrees the electric currents are 


again upward, thus corresponding once 
more with the general atmospheric circula- 
tion. Beyond the parallels forty-five de- 
grees the results appear too uncertain tp 
warrant drawing a definite conclusion, 
Meteorological conditions may play an 
important part in investigations as to the 
existence of vertical electric currents from 
magnetic surveys over limited areas, 
In order to make some tests as to the 
manner of distribution of the upward and 
downward electric currents, the currents 
over quadrilaterals bounded by two paral- 
lels ten degrees apart and two meridians, 
likewise ten degrees apart, have been de- 
rived for the entire region from sixty de- 


grees north to sixty degrees south, for the 
three epochs 1842, 1880 and 1885. Asa 
general result, it did not appear as though 


the directions of the electric currents— 
whether up or down—were to be associated 
with the distribution of land and water. 
There was, however, a decided indication, 
for each epoch, that over the areas of low 
pressure, where the air currents are up- 
ward, there the electric currents were like- 
wise, in general, upward, and that over 
the areas of high pressure where there 
are descending air currents, there the 
electric currents were likewise descending. 

The average results from the three 
epochs are: 


2 i ricity. 
Region. Quantity of Elect 
oo A to for areas of low pressure: + 9 x + amperes 
60° Ss. ; be “ oe hi h 6 : — 688 X . ail 
(+ means upward electric currents; —, do’ 


electric currents. ) : 
The average effect of electric curren’ 


for the regions forty-five degrees north to 
forty-five degrees south is on the east: 
west component of the earth’s magnetic 
force (Y), 0.001 centimetre-gramn’ 
second unit, or about one-fiftieth of the 
average value of Y. The average effect 


on the horizontal intensity is about om 
e order of 
the error of a field determination. wl 


ever, the average effect on the d 


I 
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is about 0.2 degree—about six times the 
rr ofa reduced field determination of the 
declination oD land, and about one to two 
times the error of a determination at sea 
by the most approved methods. 

“Tet us now briefly turn our attention to 
another mode of attack with the purpose 
of deriving physical interpretations of the 
various harmonic terms entering into the 
Gaussian expression. 

The first harmonic finds a ready phys- 
ical interpretation : it represents that en- 


ie portion of the earth’s total magnetiza- 


tin which can be referred to a uniform 
homogeneous magnetization of the earth 
about a diameter inclined to the axis of 


wtation. This term represents about 
jixty-five to seventy per cent of the total 
feld, Let us term: it the primary or 
“normal” field. 

The diameter or axis of magnetization 


of this field for 1885 made an angle of 
11° 25.7 with the rotation axis and 
pierced the northern hemisphere in longi- 
tude 68° 30.6’ west of Greenwich. Its 
magnetic moment was 0.32298 R%, centi- 
metre-gramme-second unit, R being the 
earth’s mean radius. 

The map of the residual or secondary 
field has now been constructed for three 
ewchs; for 1885, for 1842, and 1880. 
The maps of the residual field for the 
first two epochs agree well in all the prin- 


cipal features with the one for 1885. 

The residual magnetization can thus be 
broadly characterized: it consists chiefly 
of two main maynetizations transverse to 
the axis of rotation, one system lying in 
the northern hemisphere, the north end 


attracting pole (N,) being east of the 
south end attracting poles (S,’, S,”), 
and the other in {he southern hemisphere, 
the direction of magnetization being the 
reverse of the former, the north pole (N,) 
lying now west of the south pole (S,). 
The poles of the two systems are situated, 
‘proximately, near the forty-degree paral- 
ls—this is even true of the tertiary 
system N,S,. 

The secondary magnetic equators (the 
lines along which the residual vertical 
force is zero) occupies practically the 
sume position for the three epochs. 

What has thus far been gained by the 
itcomposition of the earth’s total mag- 
tie field into a primary and into a 
“ondary one? In the first place, the 
residual field clearly exhibits the fact that 
itis not a heterogeneous one, but remark- 
ibly systematic in its structure. There is 
2 strong indication that it is pro- 
teed by some distinct physical cause 
‘erating in the same general manner 
wer the entire earth. 
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There is a very remarkable correspond- 
ence between the principal features of the 
residual magnetic field and those exhibited 
on a chart of isabnormal temperatures. 
It is found that the earth as a magnet acts 
like any other magnet as regards applica- 
tion of heat. Thus, wherever the earth’s 
surface is relatively warm, on the average 
for the year, there the magnetization of 
the earth shows a decrease, and where, on 
the other hand, it is relatively cold, there 
it suffers an increase. The comparison 
held so far, that it is possible to reproduce 
the residual magnetic field, in its general 
characteristics, with the aid of temperature 
charts. 

The criticism has been made that this 
relation between residual magnetism and 
temperature distribution may only be an 
apparent one, since the latter referred to 
surface conditions, whereas the former per- 
tained to strata at considerable depths be- 
low the surface. However, the isabnormal 
temperatures plotted were based on annual 
means; hence the effects due to annual 
variations and diurnal variations were elim- 
inated. I am not aware that any one has 
given a physical explanation of the situa- 
tion of the maxima and minima shown on 
an annual isanomalous temperature chart. 
Their annual positions are probably largely 
dependent on the radiation of the internal 
heat of the earth. We can not say, as yet, 
at what depth the principal thermal fea- 
tures shown at the surface are eliminated ; 
it is known that the isothermal surfaces 
in the interior conform with those of the 
surface to a considerable depth. 

I shall not discuss this matter further 
now, as it is being. made the subject of a 
special examination. Many have surmised 
that the distortion of the earth’s magnetic 
field is to be attributed to the distribution 
of land and water; but the problem is to 
show in what manner the distribution 
causes the observed effects. The first at- 
tempt, as stated, will be to ascertain 
whether the cause is to be sought in the 
distribution of temperature in the upper 
stratum of the earth’s crust, as produced 
largely by the distribution of land and 
water. 

Another extremely interesting result is 
that a very close similarity is found to 
exist between the chart of the residual 
permanent magnetic field and that of the 
system of forces causing the diurnal varia- 
tion of the earth’s magnetism. The two 
magnetic systems are identical in their 
general characteristics except in one re- 
spect, viz., the first is to be referred to a 
system of magnetic forces in the earth’s 
interior, whereas the second to a system 
outside, the relative positions of the poles 
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being governed accordingly. Thus at 
Greenwich mean noon, for example, the 
north end attracting pole of the first sys- 
tem would be about vertically below the 
south end attracting pole of the second 
system, and the south end attracting pole 
of the first would be about directly below 
the north end attracting pole of the second 
system—this statement holds for the main 
transverse magnetization in each hemis- 
phere. 

. I have had the imoression for some time 
that. the earth’s permanent magnetic field 
may play a very important part in the 
production of the diurnal variation field as 
observed on the earth’s surface. No satis- 
factory explanation has as yet been given 
of the manner in which the peculiar mag- 
netic system of forces causing the diurnal 
variation is actually produced. 

The existence of some form of radiation 
from the sun which does not penetrate to 
the lowest strata of our atmosphere, and 
which is yet capable of deflecting magnetic 
needles on the earth’s surface, appears to 
have been definitely proved by the recent 
magnetic observations during solar 
eclipses. It was, furthermore, shown 
the eclipse magnetic variation was a 
phenomenon similar to the diurnal varia- 
tion, and that it differed from the latter 
only in degree; the ranges in the declina- 
tion variations, for example, were pro- 
portional to the amounts of radiation cut 
off by the respective bodies: the moon and 
the earth. 

It is known how a moving electrified 
particle will be deflected by a magnetic 
field, and how, in general, it will be made 
to travel in a spiral path whose axis is the 
line of magnetic force. Is it possible now, 
that as a result of the combined action of 
the permanent magnetic field of the rotat- 
ing earth and the electrified particles 
radiated by the sun, there is formed in the 
regions above us a secondary magnetic sys- 
tem precisely similar to that of the 
earth? 


The Smithsonian Institution. 


The annual report of the board of 
regents of the Smithsonian Institution, 
Washington, .D. C., contains, in addition 
to the usual report of the business of the 
institution, a good number of valuable 
papers in the general appendix. The fol- 
lowing may be mentioned: “Progress of 
Air Ships,” by Major B. Baden-Powell ; 
“Aerial Navigation,” O. Chanute; Graham 
Bell’s Tetrahedral Kites; “Radium,” by 
E. Curie; “Radium,” J. J. Thomson; 
“The N-Rays,” by M. Blondlot and C. G. 
Abbott; “Modern Views on Matter,” by 
Sir Oliver Lodge; “The Electric Fur- 
nace,” by J. Wright; “The Marienfelde- 
Zossen High-Speed Electric Railway 
Trials,” by Alfred Gradenwitz. 
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A Large Gas Engine Electric Generating and Blowing Plant. 


HE use of waste blast-furnace gases 
T for power generating purposes is 
excellently exemplified at the 
Lackawanna Steel Works, Buffalo, N. Y., 
where two power-houses are in prepara- 
tion, the ultimate output of which will 
be 40,000 horse-power ; nearly half of this 
capacity is already being developed. The ac- 
companying illustration, Fig. 1, is a re- 
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By Frank C. Perkins. 


The remaining five 1,000-horse-power 
Koerting engines are direct-connected to 
three-phase alternating-current genera- 
tors, each having an output of 500 kilo- 
watts. These machines supply polyphase 
current at 440 volts and a frequency of 
twenty-five cycles per second, and were 
constructed at Schenectady, N. Y., by 
the General Electric Company. 


‘ 








Ingersoll-Sergeant alr-compressors, with 
several larger compressors of the Dick. 
son and Southwark types. 

A large number of high-pressure pumps 
are also installed in the north end of 
power-house No. 1, together with other 
auxiliary apparatus and accumulators to 
keep the pressure at 450 pounds, 

Fig. 2 shows the first two gas-blowing 


Fic. 1.—ELectricaAL PowER STATION OF THE LACKAWANNA STEEL Company, BurFrato, N. Y., SHOWING Tren 1,000-Horsr-PowER KogRrrTING 
Gas EnernEs Driving Drrect-CURRENT AND ALTERNATING-CURRENT GENERATORS. 


cent photograph of the interior of power- 
house No. 1, which is equipped with 
eight twin Koerting, two-cycle, double- 
acting gas engines, each having a capacity 
of 1,000 horse-power, directly coupled to 
alternating and direct-current generators. 
Three of these twin engines are direct- 
connected to 500-kilowatt continuous- 
current Sprague-Lundell generators, sup- 
plying a current of 250 volts pressure, 
operating at a speed of 100 revolutions per 
minute. 


The power-house is 730 feet long and 
an immense pipe is installed along one- 
half of its entire length, supplying the 
engines with waste-blast furnace gases; 
the gas engines occupying about 340 feet 
of the south half of the building. 

The remaining half of power-house No. 
1 is equipped with a Porter-Allen 1,000- 
horse-power engine and generator, a num- 


ber of motor-driven Brush are machines. 


and several exciter dynamos installed 
across the building, together with four 


engines installed in the other powel- 
house of the Lackawanna Steel Company, 
which will ultimately contain sixteel 
engines of this type of 2,000 horse-power 
each, making a total of 32,000 horse 
power for this one power-house, and 3 
complete gas engine plant of 40,000 
horse-power capacity. 


There are at present five of these 
2,000-horse-power, twin Koerting 8 
ant, each 


engines in operation in this pla oe 
driving a vertical seventy-six-ineh © 
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xty-inch blowing cylinder at a speed of 
sven to eighty revolutions per minute. 
: of the above engines are operated 
sith blast-furnace gas and the remaining 
geven units of the same size are nearing 
completion at the works of the De La 
Verne Machine Company, In New York 
pi The blast-furnace gas supplied to 
shese engines has a heat value of eighty 
British thermal units per cubic foot and 
wonsume only about 10,000 British ther- 
nal units per brake-horse-power per hour, 


yhich corresponds to a heat efficiency of 





ELECTRICAL REVIEW 


gines are constructed in this country by 
the American representative, the De La 
Vergne Machine Company, of New York, 
the blowing engines being constructed at 
Philadelphia, by the Southwark Foundry 
Machine Company. The air cylinders are 
six feet four inches in diameter with a 
stroke of five feet, while the Koerting gas 
engine power cylinders measure thirty- 
eight and one-half inches in diameter with 
a stroke of sixty inches. The air pump 
cylinders of the Koerting gas engine are 
thirty-eight and one-fourth inches in 


— 
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pipe leads, no exhaust valves are required. 
The slots are covered by the motor piston 
itself, and for this purpose it is made 
very long and is packed at each end by 
self-closing spring rings. Two double- 
acting auxiliary pumps, one for the gas 
and one for the air, are provided, by which 
the combustible mixture is admitted to the 
working cylinder. In designing these 
pumps they are so proportioned that their 
combined action secures the proper 
mixture for perfect combustion. The 
compression spaces of the pumps are di- 








Fig. 2.—Two or SIxTEEN 2,000-HorsE-PowkeR KOERTING GAS-BLOWING ENGINES AT THE PLANT OF THE LACKAWANNA STEEL COMPANY, 


35 per cent, based on the brake-horse- 
Power. As will be seen in the accompany- 
ig illustration, Fig. 2, these engines are 
Xt the vertical-horizontal type, the air 
cylinder being arranged as a_ vertical 
élement and the gas engine cylinders as 
the horizontal element. The gas engines 
ie of the twin Koerting’ double-acting 
Pe designed at the works of Gebr. 
Koerting Actien Gesellschaft at Koert- 
ngsdof, near Hanover, Germany. 

Although of German design, the en- 


BuFFa.o, N. Y. 


diameter, while the gas pump cylinders 
of the engines are forty-five and one- 
fourth inches in diameter. 

These gas engines are double-acting, 
like a steam engine, and therefore the 
crank end and the head end of the power 
cylinder are similar, the admission valves 
being located in the valve boxes, which 
are bolted to the cylinder head. As the 
products of combustion escape through 
the slots or ports cast in the middle of 
the cylinder from where the exhaust 


vided so that the crank ends of the air 
pump and the gas pump discharge into 
the crank end of the power cylinder. The 
head ends of the pumps and also the low 
pressure discharge into the head end of 
the power cylinder, the gas and air being 
compressed by the pumps to about nine 
atmospheres per square inch. The piston 
is at the outer dead point and the exhaust 
ports are exposed toward the opposite or 
head end of the cylinder. The instant the 
cylinder begins to uncover the exhaust 
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ports, the pressure of the residual pro- 
ducts of combustion in the cylinder falls 
to that of the atmosphere. As soon as 
this takes place the inlet valve is opened 
and a fresh charge is forced into the 
cylinder by the pumps. The valve gear 
of the pumps and working cylinder is so 
arranged that air only is supplied first, 
to separate the burned gases from the 
fresh mixture and afterward the air and 
gas mixed in proper proportion. The 
mixture of air and gas is produced only 
at the inlet to the cylinder, there being no 
storing of it, thus representing an ad- 
vantage, it is claimed, over engines that 
keep more or less of the combustible mix- 
ture outside of the working cylinder. As 
soon as the exhaust ports are covered by 
the receding piston, the air and gas pump 
pistons also arrive at their dead point 
position and the supply of mixture is in- 
terrupted. The inlet valve closes and 
the charge is compressed in the cylinder 
till at the dead point of the stroke ig- 
nition takes place. At the next move- 
ment of the main piston, the ignited 
charge exerts its driving power by ex- 
panding till just before arriving at the 
other dead point, when the piston un- 
covers the exhaust ports again and allows 
the consumed charge to blow out, while 
on the opposite end of the piston the 
same operation takes place. 

The eight direct-current and alternat- 
ing-current 8,000-horse- 
power capacity in power-house No. 1, 


generators of 


operated by double-acting gas engines, 
supply current through a large switch- 
board extending along the south end of 
the building, this current being employed 
for operating hundreds of motors through- 
out the steel plant and in the yards which 
are several miles in length. Electric 
motors are used for the unloading devices 
at the ship canal and also on the traveling 
cranes, the hoists to the blast furnaces, 
electric locomotives at the Bessemer steel 
plant and the rolling mill, where live 
rolls and various saws, rail straighteners 
and other tools are electricaily driven. 
This great power plant will also supply 
current for operating the new rolling mill, 
for plates and structural steel and also 
the electric charging machines for the 
Siemens-Martin open-hearth plant and 
the cranes used for handling and strip- 
ping the ingots from the moulds. 

Each of the gas engines of the duplex 
horizontal Koerting type drives the elec- 
trical generators at a speed of 100 revo- 
lutions per minute. These engines have 


working cylinders two feet in diameter 
with a stroke of about three and one-half 
feet. They are controlled by piston valves, 
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the air and gas pumps being driven by 
an eccentric gear from the main shaft. 
The regulation of power is effected in the 
following manner: when the load on the 
engine is reduced the gas pump begins 
to furnish gas at a correspondingly later 
period, thus discharging a diminished 
quantity of gas into the working cylinder. 
This is accomplished either by the valve 
gear of the pump and controlled by the 
governor or by a by-pass located between 
each pump and respective compression 
channels which lead to the inlet valve on 
the main cylinder. The throttling device in 
this by-pass is also under the control of the 
governor. It will thus be noted that the 
engine operates with a variable amount of 
mixture and that correspondingly more 
or less air is sent first into the power 
cylinder. This air stays near the middle 
of the cylinder while a combustible mix- 
ture remains at the heads of the cylinder 
near the inlet valves and igniters. It is 
stated that the peculiar shape of the 
cylinder heads prevents mingling of the 
layer of air with the following mixture 
of gas and air. For ignition of Koerting 
engines there are provided two spark coils 
at the end of the power cylinder. These 
are operated by a separate shaft driven by 
spur gearing from the cam shaft. The 
gear on the igniter shaft is not fast, being 
connected with a sleeve having a feather 
which is set spirally around the shaft so 
that by a sliding movement of the wheel 
the igniter shaft may be set behind or in 
advance of the cam shaft. In this way the 
time of ignition can be changed during 
the running of engine so as to suit 
whatever kind of gas is being delive:ed, 
and at starting the point of ignition may 
be so set that ignition takes place only 
after the piston has passed the dead point 
and the engine is thus started very 
slowly without incurring any preignition. 
Compressed air is used for starting the 
engine; a pressure of 150 pounds per 
square inch being used for the blowing 
gas engines and about 100 pounds per 
square inch for gas engines driving elec- 
trical generators. For admitting the 
compressed air at the front and back ends 
of the cylinder, a piston valve is provided, 
as in a slide valve steam engine, and this 
is operated from the cam shaft by an 
eccentric which can be thrown in or out 
of gear by a clutch. The engines usually 
start off very readily after filling the 
cylinder with air twice. The power cylin- 
der and the piston are cooled by circulat- 
ing piston, the water enters a tube carried 


through the crosshead pin and the hollow | 


piston rod and returns the same way, but 
on the outside of the tube. The cylinder 





Vol. 45—No, 9 


walls are cooled throughout, except at th 
middle where the exhaust slots are ia 
and the stuffing boxes in the cylind 
heads are also surrounded by water, i 

Westinghouse ‘induction motors are 
directly connected to centrifugal pumps 
which supply the necessary cooling water 
The gas used by the engines jg supplied 
by a three-foot pipe connecting with the 
blast furnace through a contrifugal washer 
which purifies and removes the dust from 
the waste blast-furnace gas. An electric 
motor is used for driving a fan and a Wa- 
ter spray, used in connection with the air 
blast, causes the dust and impurities to be 
removed from the gas. In addition to the 
gas used in these engines a large quantity 
is burned under the boilers for supplying 
steam to the various engines about the 
plant and also is burned under the furnace 
stoves for heating the blast. 


Telegraphy and Telephony in Japan. 


After the restoration of the imperial 
authority in Japan in 1868, the govern- 
ment undertook the construction of tele- 
graph lines, the first running between 
Tokio and Yokohama. At first muel 
trouble was experience! in maintaining 
this line, on account of the superStition 
of the people. Six years later the 
government found it impossible to meet 
all the demands for 1 w telegraph facili- 
ties, and much of the great extension 
which took place was carried out at the 
expense of the various municipalities 





In the early nineties. tle telegraph sys- 
tem was extended to al! important locali- 
ties, and at the end o! 1901, Japan con- 


tained 1,856 telegraplic stations with 
122,500 kilometres o! conductors and 
28.900 kilometres of ‘ines. Commun- 
cation with Asia is assured by two cables, 
connecting Nagasaki to Shanghai and to 
Vladivostock. Until 1887 there was sed 
public telephone service. The first city 
systems were installed in ‘Tokio and Yoko- 
hama in 1890, and these were followed 
shortly by others, until at the end af 
1901 there were 179 public stations with 
twenty-five city systems and 25,000 sub- 
scribers. At the same time 25,000 other 
persons were demanding telephone ser’- 
ice. The telephone and telegraph af 
paratus in Janan is of the most a 
type, as progress elsewhere 18 follow 
closely. The rapid development of these 
two arts is characterized by the following 
statistics, showing the number of tele- 
grams sent for different years oy 
were, in 1871, 19,000; in 1881, rapt 
000; in 1891, 4,674,000 and in “ 
16,221,000.—Translated — and acne 4 
from L’Blectricten (Paris), Novem: 
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Electrical Patents. 


\n invention relating to the signaling 
spparatis of telephone switchboards for 
indicating at the switchboard signals 
transmitted from the substations of the 
lifferent telephone lines terminating in 
the switchboard has been patented (774,- 


332, November 8) by Mr. Frank R. 

















ELECTRICAL REVIEW 
said coils being included in the line cir- 
cuit between the substation and the 
spring-jacks. The line circuit has a closed 
bridge included in it, this bridge includ- 
ing a source of signaling current, and 
the other of the coils being also included 
in this bridge. A subsidiary line signal 
is included in a local circuit controlled 
by a relay, and a supervisory signal is 
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SIGNALING APPARATUS FOR TELEPHONE SWITCHBOARDS. 


McBerty, of Evanston, Lll., who has as- 
signed his entire interest in the inven- 
tin to the Wesicrn Electric Company, 
of Chicago, Ill. In a former patent, 
dated August 20, 1901, Mr. McBerty has 
described a system of signals in which 
a subsidiary line signal permanently as- 


. sociated with each telephone line and a 


subsidiary cleariny-out or supervisory sig- 
ual temporarily associated with the line 
during connection are controlled. by a 
single relay included in the line circuit, 
and responding to currents existing in 
it during the use of the telephone line. 
The present invention is a modification 
of the invention in the before-mentioned 
por patent and has for its object to 
adapt the signil-controlling relay for 
We in telephone exchange systems in 
Which current for exciting or operat- 
ing the substation telephone transmitters 
8 supplied through the telephone lines 
from 4 common source at the central sta- 
tion during the use of the lines, the 
temporary connection of the source of 
‘urent supply being made through im- 
Pelance-coils or repeating-coils of com- 
bratively low resistance. The invention 
“nsists of a telephone line having spring- 
net “Senge the normally open 
: 09 of the line. A relay is em- 
Ploy having two magnet coils, one of 


adapted to be temporarily associated with 
the line circuit in a local circuit also 
controlled by a relay. A  plug-circuit 
makes connections with the line, the 
terminals of the one connecting-plug be- 
ing united through helices of different 
induction coils with the poles of the 
source of signaling current, the different 
members of a pair of plugs being con- 


- nected with the same repeating-coils. 


Frank B. Cook, Chicago, Ill., has de- 
vised a protective apparatus (774,158, 
November 8) for electrical circuits, which 
provides a compact and accessible ar- 
rangement of such devices by which an 
electrical circuit may be protected from 
strong currents, sneak currents and high- 
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PROTECTIVE DEVICE FOR ELECTRICAL 
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voltage currents, such as lightning, the 
arrangement being adapted for use in 
various circuits and under various con- 
ditions. In carrying out the invention, 
a horizontal porcelain base is employed 
which is properly bored and grooved for 
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receiving circuit conductors. Two hori- 
zontal tubular fuses are provided, ar- 
ranged parallel to each other, and be- 
tween these two fuses and also arranged 
parallel to each other are two heat coils. 
Vertical lightning arresters are provided 
between the two fuses and at one end 
of the respective heat coils, these arrest- 
ers having a common _ ground-plate. 
Suitable springs and connection termi- 
nals for the fuses, heat coils, lightning 
arresters and ground-plate are mounted 
on the porcelain base. A glass case en- 
closes the heating coils and lightning 
arresters. Suitable catch-springs and 
lugs are also mounted on the base and 
are adapted to hold the glass case in. po- 
sition. Means are employed for connect- 
ing the fuses, heating coils and light- 
ning arresters as a duplicate set of com- 
bination protective devices. 

Frederick B. Duncan, of Madison, 
Wis., has assigned to Northern Electrical 
Manufacturing Company, of the same 
place, a patent (773,930, November 1) 
recently granted to him on an electric 
motor. The object of the invention is 
to provide a construction by means of 
which a tool, such as a boring-tool or 
the like, may be easily, quickly and con- 
veniently moved to work in a number of 
different places and over a comparatively 














ELectric Motor FOR PORTABLE SERVICE. 


large range without changing the loca- 
tion of the driving motor. The inven- 
tion comprises a casing in which the arma- 
ture is mounted, this casing being mova- 
bly suspended between the legs of a bi- 
furcated support. The support is pro- 
vided with an enlarged end rotatably 
mounted on a base and having a projec- 
tion. An opening in the base receives 
the projection of the support. Below the 
base is a holding-plate connected thereto 
by a bolt. A flexible shaft is connected 
with the armature-shaft of the motor 
whereby the motor automatically tends 
to move to a position to keep the in- 
clined shaft in approximate alignment. 
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A Mors Electric Device for Timing Automobiles. 


HE new electric chronometer device 
which has been brought out by the 
Mors Company, the well-known 
manufacturers of automobiles and electric 
apparatus, of Paris, is a step in the right 
direction toward securing greater accu- 
racy in a series of measurements which 
have been too much neglected hitherto, 
that is, the timing of high-speed racing 
automobiles. The old method of timing 
with the stop-watch has long been felt 
unsatisfactory. Such a method is not in 
line with the progress of scientific meas- 
urement, which has now been so univer- 
sally applied. In the stop-watch method, 
the numerous disadvantages scarcely 
need to be pointed out to those who are 
familiar with the accurate measurements 
which are an every-day feature of electric- 
al work. It is a method into which the 
personal equation enters to a large ex- 
tent, seeing that the timekeepers are re- 
quired to estimate the exact moment of 
the start and finish, and two chronometers 
are used which must be regulated so as 
to work exactly together before the race. 
Another disadvantage is that the stop- 
watch in most cases will only register 
within one-fifth second, while there is no 
reason why the time can not be recorded 
with much greater precision with a prop- 
erly designed automatic method. 

The advantages which will be appre- 
ciated for the electric method of timing 
lie in the fact that it records the start and 
stop of the automobiles upon a band of 
paper which is unrolled in the apparatus 
and within a degree of accuracy of one 
one-hundredth second. The exact moment 
when the automobile passes over the line 
is recorded automatically, and the per- 
sonal factor of the timekeeper is entirely 
eliminated. This is carried out by the 
apparatus which is shown in Fig. 1, and 
in detail in Fig. 2. The first engraving 
represents the apparatus as it is set up 
at each end of the line and connected by 
an insulated wire which is laid along the 
side of the route. The two stations are 
shown here in the same engraving. In 
addition to the chronometer apparatus 
proper, a telephone and call-bell have. 
been placed in each of the apparatus, so 
that the two stations can always com- 
municate with each other. The telephone 
is operated through the same wire which 
carries the current of the chronometer, 
and the two can be used independently 
of each other. The apparatus is mounted 
in compact form in a set of flat boxes, so 
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that it is easily carried, and when arriv- 
ing at the destination the boxes are 
placed flatwise upon a folding support 
which is taken with them. The flat case 
which is seen on the left serves for the 
station which is located at the finish of 
the race. It contains all the apparatus 
which are needed for telephoning and sig- 
naling betwen the two stations, together 
with two cells of storage battery which 
are placed below. 

The second station at the start (on the 
right-hand side) is connected with the 
first by a wire, and the electric method 
has another advantage in that the dis- 
tance between the two stations is practic- 
ally unlimited. Besides the above-men- 
tioned telephone set, the starting station 
contains the chronometer apparatus 








nometer apparatus. The car continues on 
its course, and when it arrives at the fin- 
ish it passes over a second wire Which js 
stretched across the route. A second eur. 
rent impulse is thus sent over the line 
into the chronometer box and the exact 
time of the finish is registered, The strip 
of paper is unrolled during the passage 
of the car by a modified form of Morse 
register, which feeds out the paper at a 
practically uniform speed. The moment 
of starting and finishing is recorded by a 
needle-point which makes a dot upon the 
band, so that by taking the distance be. 
tween the dots we have the exact time 
which is required for the car to pass. 
Each one-fifth second is registered upon 
the band by a second needle-point which 
the chronometer operates by means of an 











Fig. 1.—REsPECTIVE STATIONS OF Mors TiminG DEVICE. 


proper, which is mounted in compact 
form in a separate flat box. The latter 
is opened up and placed in an upright 
position on the flat table which is formed 
by the first apparatus, and it is thus 
easily accessible. 

The method of operating the chro- 
nometer device is as follows: a wire is 
stretched across the track at the point 
where the cars start. This wire is con- 
nected by a suitable lever with a contact 
which is mounted inside the apparatus. 
As the automobile passes over the wire the 
contact is established, and this movement 
is registered automatically by the action 


of an electromagnet upon a band of 


paper which is unrolled in the chro- 


electromagnet, so that it only remains t0 
count the number of spaces and fractious 
in order to have the time. 

The essential feature of the apparatus, 
which has been designed by M. Potter, 
one of the leading engineers of the com 
pany, is the electric chronometer device 
It has been combined in a very simple 
and ingenious manner so as to secure ® 
accurate and permanent record of the 
time upon the band. This device 8 
in detail in the second engraving. | UP 
opening up the hinged cover of the fis 
case which contains the whole apparatts 
all the working parts are visible, with the 
exception of the chronometer ave. 
which is generally kept closed. There 18 
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Yors register which has been somewhat 
ited in the present case. The paper 
a js carried On a drum to the right, 


oi unrolled horizontally between the 
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and finish. This is carried out by a sec- 
ond solenoid which is mounted above 
the registering apparatus. The core of 
the solenoid is suspended so that it is 
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friction rollers. From there it passes 
out through a slot in the left-hand side 
of the,box. 

The chronometer part of the apparatus 
is designed to make a series of punctures 
in the paper at equal intervals as it 
passes along. To carry this out, the band 
is made to pass through a horizontal slot 
in a brass block which is placed back 
of the friction rollers. A needle-point 
passes through a hole in the bottom of 
the block and can thus make a puncture 
inthe paper band from below. The punc- 
tures are-made at equal intervals by the 
action of a solenoid. The latter is pro- 
vided with a core which is attached 
downward against the adjustable spring. 
The core is connected to a lever which 
in turn operates the lever, and the latter 
caries the needle for puncturing the band. 
The solenoid reccives a series of current 
impulsés which the chronometer sends 
into it at intervals of one-fifth second. 

The chronometer is mounted in the 
closed box and lies above the register- 
ng apparatus. It receives current from 
the storage cells which are placed under- 
veath, and the clockwork operates a re- 
Tolving contact which sends the current 
Impulses into the solenoid. In this way 
the band appears regularly perforated as 
t comes out of the apparatus, and the 
“nes of dots, which are spaced 0.2 inch 
‘part, represents fifths of a second. It only 
“mains to make a dot upon the band 
ch will record the time of the start 


pulled downward by the latter, and is 
balanced against an adjustable spring, so 
that when it receives a momentary cur- 
rent impulse the core is attracted. At 
its lower end the core carries a long needle 
which projects through a hole in the 
brass piece carrying the paper band, so 
that when a current impulse passes in the 
solenoid the needle-point is made to per- 
forate the band and form a dot which 
represents that instant of time. 

By this method the time of the car is 


: A 





Fic. 3.—DIAGRAMMATIC REPRESENTATION OF 
Mors Trine DEVICE. 


very easily obtained. When the car starts, 
its front wheels pass over the stretched 
wire on the track, making a momentary 
contact in the apparatus and operating 
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the upper solenoid. A dot is formed on 
the paper which registers this instant. 
On arriving at the finish (a certain 
amount of paper having been unrolled) 
the car strikes the second wire and sends 
a current impulse over the line to the 
chronometer station, where the solenoid 
makes a second dot on the paper. The 
time intervals can be read to within one- 
twentieth of a space or within one 
one-hundredth second. The permanent 
record of the race which is thus obtained 
will obviate all controversy as to the re- 
sults. It may be objected that the clock- 
work mechanism of the register does not 
unroll the paper at an exactly uniform 
speed. While this is true theoretically, 
the difference between any two consecu- 
tive spaces between the chronometer dots 
is so small that it can not affect the accu- 
racy of the reading, which is only made 
to one-twentieth of a space, and there- 
fore no error occurs in practice. 

In order to make the device thoroughly 
practical when out on the road, it is 
necessary to find some good method of 
estimating the position of the recording 
dots within the spaces which they occupy 
on the band, so that they can be read to 
one-twentieth of a space (which is 0.2 
inch) with accuracy, without requiring a 
long time or discussion while taking’ the 
reading. The position can be judged very 
closely by the eye, as is ordinarily done 
on most graduated scales, but it can be 
also carried out ‘by a more exact method, 
which is an adaptation of the proportional 
division principle. M. Pottier has ap- 
plied this method in a compact device 
which can be carried in the pocket. It 
contributes not a little to the success of 
the chronometer method in practice. 

The device is shown in Fig. 3.° A brass 
plate B carries the paper. band, which is 
held down by two clips. Below the band 
slides a second plate A which works in 
a groove in the former, making the sur- 
face of A flush with B. The second plate 
carries a series of parallel and equal 
divisions which are numbered from one to 
twenty. Below the scale are two fine 
wires, whose origin is made to coincide 
with division zero of the scale by means 
of the curved arm C. The wire d on the 
right is fixed exactly perpendicular to 
the scale divisions, and is held at the top 
by a screw and an adjustable piece D. 
The left-hand wire d, is held at the top 
in the sliding piece E, and can be ad- 
justed back and forth by turning the 
thumb-screw F, thus making its angle 
with the first wire greater or less. 

To make the measurement, the band is 
first brought so that the top edge of the 
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paper corresponds with the upper division 
(No. 20) of the scale. The band is now 
moved to one side so that right-hand 
chronometer dot is brought just under 
the fixed wire a. The movable wire is 
now adjusted by the thumb-screw so that 
it coincides with the left-hand chro- 
nometer dot. That is, the distance MN 
on line No. 20 is the measure of the 
regular time space on the band. It only 
remains to slide the plate carrying the 
band until the left-hand wire b comes 
over the time dot ¢t, which has been made 
by the second solenoid. The dot ¢ lies in 
the interval d, d, and it is this interval 
which it is proposed to measure. Sup- 
posing the wire to coincide with ¢ when 
the band has been lowered to division 
No. 16 of the scale, the position of the 
dot is therefore read to sixteen-twentieths 
of the interval, or $8 x 4 sec. = 0.16 
second. The position of the correspond- 
ing time dot at the other end of the band 
is then read in the same way as the first 
and the two fractions of a space are added 
to the whole number of spaces between the 
time dots, thus giving the exact time of 
the car between the start and finish. 

Transactions of the International 

Electrical Congress. 

The transactions of the International 
Electrical Congress are now being pre- 
pared. They will contain 153 specially 
invited papers and the discussions of the 
same at St. Louis, and also a report of the 
proceedings of the chamber of delegates. 
The proceedings will form three octavo 
volumes, each containing about 900 pages 
and a frontispiece engraving. Two of 
these frontispieces will be group photo- 
graphic views, and the third will be a 
view of the Electricity Building at the 
exposition. The membership roll of the 
congress was closed on the last day of the 
meeting, September 17. Any one, how- 
ever, who desires to obtain a‘copy of the 
Transactions can do so by subscription 


before December 1. The subscription 
price is ten dollars, which includes the 
cost of delivery. It is not intended to 
print a reserve stock, and only those for 
the Congress membership or on order are 
being printed. Orders for the Transactions 
should be sent in promptly to the treasurer, 
Mr. W. D. Weaver, 114 Liberty street, 
New York city. 














Application of electricity to agriculture 
has. been made in southern France re- 
cently, and has been followed in Germany 
on a still greater scale. Power for thresh- 
ing grain, grinding flour or pumping 
water is provided at'a central station and 
rented to farmers, who find that the work 
can be more cheaply and quickly done 
than by the use of horses. 
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“Electric Lighting.” Volume i. The gen- 
erating plant. Sixth edition. Francis B. 
Crocker. New York. D. Van Nostrand Com- 
pany. Cloth. 482 pages. 7 by 9% inches. 
213 illustrations. Supplied by the ELEcTRICAL 
REVIEW at $3. 


In this new edition Dr. Crocker has 
brought his treatise up to date by enlarg- 
ing it so as to include recent developments 
in newer types of prime movers. At the 
same time care has been taken to eliminate 
unnecessary and obsolete material. Volume 
i covers only the generating plant, and 
while it retains its title of “Electric Light- 
ing,” it is not restricted to this field, but 
it applies, as well, to railway plants, power 
plants and electrochemical and electro- 
metallurgical plants. 


“Scientific American Reference Book.” 
Albert A. Hopkins and A. Russell Bond. 
New York. Munn & Company. Cloth. 516 
pages. 6 by 8 inches. Illustrated; six 
colored plates. Supplied by the ELEectTrRIcAL 
REVIEW at $1.50. 


This book has been compiled in the hope 
of supplying, in convenient form, a large 
amount of information on many topics. It 
is conveniently arranged under topics such 
as shipping and yachts, navies of the 
world, population of the United States, 
patents, planetary movements, chemistry, 
weights and measures, etc. There are in 
all about 50,000 facts briefly presented 
and frequently illustrated. ‘This book 
will probably prove very acceptable to 
those who have not at hand a satisfactory 
encyclopedia. | 


“The Electrical Transmission of Energy.” 
Fourth edition. Arthur Vaughan Abbott. 
New York. D. Van Nostrand Company. 
Cloth. 675 pages. 6144 by 914 inches. - 367 
figures; 109 tables; 10 folding diagrams and 
16 full-page engravings. Supplied by the 
ELECTRICAL REVIEW at $5. 


In the fourth edition of his well-known 
work on the electrical transmission of 
energy Mr. Abbott has rewritten his book 
so as to bring it up to date and cover 
adequately the great advance which has 
been made in this art during the past five 
years. The chapter on electric railway 
circuits has been completely remodeled, 
and, in particular, those parts dealing with 
alternating-current lines have been ampli- 
fied so as to take up the newer problems 
which now arise daily. This book forms 
one of the most complete works on this 
subject that has as yet been prepared. 


“Modern Practical Electricity.” In four 
volumes. R. Mullineux-Walmsley. Chicago. 
W. T. Keener & Company. Cloth. 1,208 
pages. 714 by 10 inches. 1,208 illustrations. 
Supplied by the ExectricaL Review at $12. 


This very ambitious work is intended as 
a text-book covering the entire fields of 
electrical science and application. Volume 
i deals with the early history of electricity, . 
static electricity, the Voltaic ceil, electrol- 
ysis,. electrochemistry, electric lamps and 
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electromagnetism. Volume ii incug 
theories of magnetism, descriptions “ 
various types of electromagnets, thilheh 
of measuring direct currents, magneto. 
electric induction, the theory of the 
dynamo, and alternating currents and 
their application to telegraphy, telephony, 
power transmission and motiye power 
Volume iii deals with alternating-curreni 
measurements, electrical discharges and 
the design of alternating-current Ma- 
chinery. Volume iv considers the regulation 
of machinery, motors, dynamo and motor 
testing with direct and alternating cur. 
rents, and electrical measurements, The 
discussion is at all times clear and full 
and the work is a valuable reference book, 
but it is possibly a little too old-fashioned 
as a text for the student of to-day. 

A Twenty-one-Mile, 10,000-Volt 

Electric Cable. 

The electric generating station at Btsch- 
werk, which supplies the villages of Bozen 
and Méran, in the Austrian Tyrol, was 
connected to the former village in 1898 
by means of an overhead line thirty-five 
kilometres (twenty-one miles) in length, 
The tension of the supply was 10,000 
volts, and the system consisted of three 
copper wires twenty-eight square quill 
metres in section. According to L’ln- 
dustrie Electrique (Paris), this amount 
of copper was insufficient to carry the in- 
creased load required by that town, and 
additional copper became necessary. As 
the overhead line had given considerable 
trouble, due to interruptions, it was de- 
cided to replace it by an underground 
cable. This has been done by a three-core 
cable armored with iron strips, and in- 
sulated with paper. ‘he section of the 
conductors is seventy square millimetres 
each. The different sections of this cable 


were tested for half an hour at 40,000 
volts. One of the shortest sections 
was tested at 100,000 volts with 
out any breakdown. ‘This cable was 
laid during the fall and spring of 
1903, along the main road. At the same 
time, a ten-conductor cable was laid along 
with the other. This gives telephone com- 
munication and is used for determining 
the voltage of the system at any point. 
Over-voltage switches were installed at 
various points, in order to limit the volt- 
age between the conductors and the earth. 
These have operated with entire satis- 
faction. The cable was put into sere 
the last of July of this year, and has since 
that time served without interruption, 
transmitting 1,100 kilowatts at 10,000 
volts a distance of twenty-one miles. 
section of the cable is such that =, 
can be increased. The overhead 

not been taken down, but is used sloug 


‘with the other. 
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Methods of Pyrometry. 

A paper on “Methods of Pyrometry” 
vas read by Dr. C. W. Waidner, of the 
\ational Bureau of Standards, #6 a Te- 
vent meeting of the Engineers Society 
of Western Pennsylvania. In this paper 
pr Waidner discusses the different meth- 
ais employed in high-temperature meas- 
srements, describing the instruments used 
and the precautions which must be ob- 
gived. From this report the following 
abstract, relating to thermoelectric pyrom- 
ary and electrical resistance pyrometry, 
is taken. For each case a brief historical 
eich of the method is given. 

When employing thermoelectric pyrom- 
dry for measuring temperatures above 
iW degrees centigrade, the kinds of wire 
that can be used are limited either on 
acount of oxidation or the destructive 
ution resulting from contact with sili- 
cates, especially in. a reducing atmosphere. 
Experience has shown that the couples 
which best meet ihe exacting require- 
nents of both the shop and the laboratory 
ae those made up of pure platinum and 
ibe homogeneous alloy of platinum with 
iridium or rhodium; and of these, the 
platinum, platinun-rhodium couple, wide- 
ly known as the Le Chatelier pyrometer, 
las found the most extensive application. 
The alloy used in this instrument con- 
tains ten per cent of rhodium. ‘The sen- 
ability of this couple diminishes quite 
rapidly below 300 degrees. For work in 
the interval below 600 degrees centigrade 
down to minus 200 degrees centigrade, or 
lower, couples of copper-constantan or 
won-constantan are available, 

It is desirable that the wires of the 
couple shall be as homogeneous as pos- 
able. This can be tested by joining one 
ata time in a circuit with a galvanometer 
and heating different parts of a wire. If 
ihe wires are homogeneous the variations 
electromotive force set up in the cir- 
cuit will be small. Many couples have 
teen found in use so defective in this re- 
‘pect that they will differ by fifty degrees 
more at 1,000 degrees centigrade if the 
"ns are fused together at different 
pints. There is little excuse to-day for 
trouble from this source. 

In constructing the pyrometer it is 
“sential that the electrical contacts 
joestout the circuit should be reliable. 
secure this it is advisable that the 
res should be fused together at the hot 
okie a contacts of the copper 
hates Wires of the couple should 
nar - The two wires of which the 

are made may be held apart in 
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different ways. For a permanent instru- 
ment the wires are usually threaded 
through porcelain or fire-clay tubes pierced 
by two parallel openings. This inner 
tube should be protected by an outer tube 
of porcelain, glazed on the outer side. 
Glazing on the inner side should not be 
allowed, as at high temperatures the 
wires may be contaminated by the glazing. 
These porcelain tubes may be used at 
temperatures up to 1,600 degrees centi- 
grade. Iron tubes can be used at tem- 
peratures up to 800 degrees centigrade, 
but there is always a danger of contamin- 
ation by furnace gases which pass through 
the iron at high temperatures. 

Where approximate results only are de- 
sired, the thermoelectric pyrometer may 
be used with a millivoltmeter, but where 
great accuracy is necessary, potentiometer 
measurements should be made. Instruc- 
tions are given in the paper for using gal- 
vanometers. 

The experience of Holborn and Day 
has shown that, for the thermoelectric 
couple under consideration, the equation 
for the electromotive force contains two 
terms in which the temperatures of the 
junction enter. In one of these the differ- 
ence of the two temperatures enters 
directly; in the other the difference of the 
squares. Holman has shown that the fol- 
lowing empirical formula applies fairly 
closely: e¢ =m (I" —?"). Taking the 
logarithm .from both sides, a linear re- 
lation between the logarithm of e and the 
logarithm of ¢ is obtained. 

In standardizing couples, a most con- 
venient method is-to use freezing metals. 
Adopting Holman’s formula, two meas- 
urements only are necessary to standard- 
ize any couple. For the higher tempera- 
ture freezing copper is suitable, as the 
temperature will remain constant until 
practically the entire mass is solid. With 
aluminum the temperature falls con- 
stantly as solidification takes place. With 
antimony super-cooling takes place, the 
temperature first falling, then rising 
rapidly to a point which is quite definite 
for the pure metal. Satisfactory fixed 
pyrometer points are given by the freez- 
ing points of zinc, antimony, gold and 
cdpper, and by the boiling point of sul- 
phur. In taking measurements and in 
calibrating a pyrometer, care should be 
taken to insert the porcelain tube far 
enough into the freezing metal to make 
certain that the hot junction is at the 
temperature of the surrounding metal 
bath. If the porcelain tube is not more 
than seven or eight millimetres in diam- 
eter, and is corked at the top to prevent 


885 


air currents, a depth of ten centimetres 
or thereabouts is sufficient. 

The advantages of thermoelectric 
pyrometry are, the temperature indicated 
by the thermo-couple depends upon the 
temperature of the junctions, and not on 
the distribution of temperature along the 
wire. The indications are practically in- 
dependent of the so-called stem correc- 
tions of expansion in other pyrometers. 
The couple is well adapted to measuring 
temperatures of small regions, and par- 
ticularly for the determination of differ- 
ences of temperature between two points. 
Thermo-couples quickly take the tempera- 
ture of the medium with which they are 
in contact, and are well suited for the 
measurement of a varying temperature. 

In pyrometers of the electrical-resist- 
ance type the temperature is measured by 
the changes in the resistance of a wire— 
usually platinum—with temperature. The 
earlier types of resistance pyrometer gave 
unsatisflactory results, caused generally 
by the action of hot furnace gases on the 
wire, and from the silicates of the clay 
tube on which the coil was wound. In 
the construction generally adopted to-day 
the resistance wire is wound on a serrated 
mica frame, so that the wire is in contact 
with its supporting frame for only a 
minute portion of its length. This prac- 
tically eliminates the defect caused by 
contamination due to the support. To 
eliminate trouble caused by the hot gases, 
a porcelain tube, glazed on the outer sur- 
face, should be used. 

With platinum thermometers arranged 
in this way the reading will vary with the 
depth of immersion in the hot medium. 
To correct for this two compensating 
leads are led into the tube and connected 
together at the ‘bottom, their resistance 
being, as nearly as possible, equal to that 
of the leads of the coil. These are placed 
side by side with the coil leads, so that 
they are exposed to the same temperature 
conditions. The platinum thermometer 
is connected to one arm of a Wheatstone 
bridge, and the compensating leads in the 
adjacent arm. In this arrangement the 
resistance of the thermometer will not 
vary with the depth of immersion. For 
practical measurements of temperature 
by means of the resistance thermometer, 
special bridges are now made, in which 
the bridge wire is calibrated to read 
directly in degrees. The three tempera- 
tures .best suited for standardizing plati- 
num-resistance thermometers are, zero 
degrees centigrade, 100 degrees centi- 
grade, and the boiling point of sulphur 
at standard atmospheric pressure, which 
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is 444.6 degrees centigrade. Investiga- 
tions have shown that if platinum ther- 
mometers are standardized at these three 
temperatures, and their indications re- 
duced to temperatures on the gas scale, 
they give temperatures that are in agree- 
ment with this scale to within the highest 
limits of accuracy at present attainable 
with a gas thermometer, throughout the 
range from that of liquid air to 600 de- 
grees centigrade. 

The advantages and disadvantages of 
platinum-resistance thermometers are 
summed up as follows: as an instru- 
ment of precision it is at present perhaps 
the best available for the measurements of 
temperatures up to 1,000 degrees centi- 
grade. The utilization of the property of 
the change of electrical resistance for the 
detection of minute temperature changes 
is carried to its highest perfection in the 
bolometer, which is used to study the loss 
of radiation. This instrument will readily 
detect a.change of one-ten-millionth de- 
gree centigrade. ‘he resistance ther- 
mometer is especially suited to differen- 
tial temperature measurements of all 
kinds; the determination of the mean 
temperature of a region; the accurate 
control of temperature for thermostatic 
purposes, and in scientific investigations 
requiring a high order of accuracy. The 
safe upper limit of continuous operation 
appears to be about 1,000 degrees centi- 
grade. The instrument is more fragile 
and more easily damaged than the thermo- 
couple, and requires somewhat more com- 
plicated and expensive apparatus. The 
effect of reducing gases, and the forma- 
tion of silicates, produce greater changes 
in the electrical resistance of the platinum 
coil than in the thermoelectric properties 
of a couple. Hence, the coils must be 
most carefully protected when exposed 
to such conditions. 





Economy of Fuel and Generating 
Stations. 


Mr. Henry McClaren, in a paper pre- 
sented at the Institute of Mechanical En- 
gineers, England, in 1903, gives a num- 
ber of tables showing fuel economy in 
electric generating stations. Attention is 
drawn to the great difference in cost of 
kilowatt-hours generated in the various 
classes of stations, and the reasons for 
this difference are discussed. In the re- 
turns for lighting stations the figures are 
based on units sold to consumers; this 
includes the large leakage in the mains 
which may be as high as twenty per cent. 
In the power stations for railways, the 
current is measured as it leaves the sta- 





ELECTRICAL REVIEW 


tion and leakage does not enter into con- 
sideration. The stations given in the 
Board of Trade returns are divided as 
follows : 


22 METROPOLITAN STATIONS FOR LIGHT- 


ING ONLY. 
Kilowatt-hours 
Sold. 
Non-condensing ............. 24,014,141 
Partly condensing........... 11,305,581 
CORROMEING oo. oo oso sein cece 41,318,891 
116 PROVINCIAL STATIONS FOR LIGHTING 
ONLY. 
Non-condensing ............. 18,430,119 
Partly condensing........... 20,873,145 
CORACRTINE. 5c ycaisiossane oats 35,932,215 
32 PROVINCIAL STATIONS FOR POWER AND 
LIGHTING. 
Non-condensing ............. 7,968,426 
Partly condensing........... 30,040,162 
WORGONBIRE ios in osissaise sereiere 39,893,928 


4 PROVINCIAL STATIONS FOR POWER ONLY. 
All CONGONGING.. « «o.6..66600.00¢ 20,066,089 


The twenty-two Metropolitan stations 
produce current at eighteen per cent and 
the partly condensing at twenty-one per 
cent less total cost than the condensing 
stations. For fuel only, the saving of 
non-condensing and partly condensing 
plants is about fourteen and seventeen 
per cent, respectively. 

In the 116 provincial stations the average 
cost of producing current is eighteen per 
cent less than the Metropolitan stations. 
Here also the non-condensing and partly 
condensing stations are more economical 
than the condensing, the saving being 
12.5 and 20.5 per cent. In the thirty-two 
provincial stations, the condensing plants 
were found to be more economical than 
the non-condensing by about nineteen per 
cent in coal, but the partly condensing 
are still better than the condensing and 
show an economy: of four per cent over 
them in fuel. The variation in the cost 
of coal per kilowatt-hour sold in the dif- 
ferent types of stations is shown in the 
following table, the maximum and mini- 
mum cost in each class being given. 


Cost of Coal 
Stations. Kilowatt-hour, 
Pence. 
Metropolitan, non-condens- 
BRIS 6 che 6. ae ias sincera sence waste 0.15 to 1.84 
Metropolitan, partly con- 
BOOS. insite tsa ieee 0.77 to 1.67 


Metropolitan, condensing.. 0.79 to 1.57 
Provincial, non-condensing 0.34 to 2.05 
Provincial,- partly condens- 
RA rds Cara ege 
Provincial, condensing..... 
Power and light, non-con- 
GGNGIOS: | os ihc ci hake e 
Power and light, partly non- 
condensing 
Electric railway, condens- 
FE 6 eb Soto alee 


0.36 to 1.97 
0.16 to 2.46 


0.46 to 1.01 
0.39 to 1.24 


0.19 to 0.46 


—_— oe 


Comparative Cost of Steam and 
_ Electricity. 
Mr. E. P. Bryan, vice-president of the 
Interborough Rapid Transit Company, . 
which now operates the Manhattan ele- 
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vated railway, has mad mparison 
of the operating expenses py one 

of operation by electricity and } a 
On October 4 Mr. Bryan gave out 
following results. The years selected - 
1901 and 1904, the former year be 
the last period of operation entirely by 
steam, and the latier year the orl 
of complete operation by electricty Th 
results are as follows: ge 


Per Car Mile. 

. 1901. 

Maintenance of way and oom 

structures .............. 1.047 0.927 
Maintenance of equipment ' 

and. power plant........ 1.325 1.304 
Power supply and connect- 

ing transportation...... ; 
General expenses.......... cm Pon 


The cost per car mile is deer : 
two and one-half cents between ee a 
years. 

The last fiscal statement is also given 
by Mr. Bryan. He shows that the operat 
ing percentage decreased from 44.73 in 
1903 to 41.20 in 1904. The number of 
passengers carried on the same track 
mileage has increased during the same 
period. from 248,587,022 to 286,634,195, 
an increase of 40,047,173. In the same 
time the gross earnings have gone up to 
$14,187,685.60, from $12,208,337.32, an 
increase of nearly $2,000,000. The in- 
crease of net.earnings is shown for the 
year to be $1,594,090.91. 
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GRAPHIC TRACINGS OF THE FARADIC 
AND OTHER INTERRUPTED CUR. 
RENTS." 





sY H. LEWIS JONES, M. D., FP. R. C. P., 
MEDICAL OFFICER IN CHARGE OF THE 
ELECTRICAL DEPARTMENT, ST. BAR- 
THOLOMEW 'S HOSPITAL. 


The object of this paper is to bring 
to the notice of the medical profession the 
results of an examination of the char- 
acteristic curves of certain medical induc- 
tion coils. These have been taken by 
means of an instrument known as Dud- 
dell’s oscillograph. The interest of these 
curves lies in the indications which they 
seem to afford as to the proper construc- 
tion of medical coils. To supplement 
them I have also to show some tracings 
taken in the same way of other forms of 
interrupted currents, and hope to make 
a few remarks upon these as well. I do 
not propose to enter at any length into 
the electrical technicalities of the subject, 
because I do not consider that the section 
of medicine is the proper place for such 
details, however interesting they may be 
to those who have specially studied the 
applications of electricity to medical prac- 
tice; and I feel very great regret at the 
action of the British Medical Association 
in not affording its members the facilities 
of a subsection in electrotherapeutics, a 
deficiency which I sincerely hope to see 
rectified in time. 

Although the honor of bringing these 
results to the notice of this meeting is 
mine, I wish to state at the outset that 
this paper is the outcome of work done in 
conjunction with Dr. Head and Dr. 
Reginald Morton. The interest which I 
have long felt in the measurement of in- 
duction-coil currents for purposes of exact 
diagnosis received a fresh stimulus last 
winter from the problems brought to me 
by Dr. Head in regard to medical coils 
and their effect upon sensory nerves. In 
pursuing the questions raised by him, the 
idea of trying to obtain tracings by means 
of the oscillograph occurred to us, and 
later on Dr. Head brought me some 
actual tracings of medical-coil currents 
obtained with that instrument. We were 
so impressed with the clearness of these 
tracings that we decided to investigate 
further, with the results which I now am 
about to show to this meeting. A diffi- 
culty which arose at the outset was due 
to the irregular action of the interrupting 
hammer devices used with coils, and we 
then called in the mechanical skill of Dr. 
Reginald Morton, the medical officer in 
charge of the electrical department at the 
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London Hospital, and he has himself con- 
structed for us some of the apparatus 
upon the table, without which it would 
have been almost impossible to proceed 
with our investigations. 

The discharges of a medical coil, if 
we consider those of the secondary wind- 
ing, which are most commonly employed, 
consist, as is well known, of a series of 
electrical impulses or waves of current, 
alternating in direction and wunsym- 
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Fie. 1.—Crrcuit or Low INDUCTANCE. 
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metrical. From theoretical considerations 
this must be so, but the actual shapes of the 
waves and their actual duration have not 
hitherto been demonstrated in the clear 
way in which they can be done to-day. In 
an examination into this point made by 
myself in 1892, toward the expenses of 
which I received a grant from the funds 
of this association, I was able to show 
that the discharges of a coil might be of 
comparatively long duration, much longer 
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Fie. 2.—Crrcoit CONTAINING IRON CORE. 


than was believed at that time to be the 
case, and also that the two waves—namely, 
those at make and at break—might inter- 
fere with each other under certain con- 
ditions of the vibrating hammer. It is 
necessary to mention that Dr. Kellogg had 
taken tracings of induction-coil currents 
some years earlier, and that the same 
points can be discerned in his tracings, 
if due allowance be made for the inertia 
of his recording apparatus, which had the 
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Fie. 8.—Excrtine CURRENT As INFLUENCED 
BY INTERRUPTER. 
effect of degrading the finer variations of 
his curves to a certain degree. 

By way of definition, let me say that, in 
considering the medical coil, we have to 
think of three separate currents or cir- 
cuits: (1) the secondary current, which 
is an alternating current; (2) the excit- 
ing current or inducing current or mag- 
netizing current—that is to say, the flow 
from the battery through the primary coil 
and interrupter; (3) the extra current of 
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primary, which is a current induced in 
the exciting circuit at the moment of 
rupture of the exciting current, and one 
which can be led off by suitable connec- 
tions for purposes of medical testing and 
treatment. This requires special arrange- 
ments, if it is to be traced by the oscillo- 
graph, and is not shown in the tracings 
to-day. In many of the tracings the 
curve of the exciting current is shown 
above the induced current, an arrange- 
ment which adds to their value by making 
their interpretation more easy. In Fig. 
6 it is below. 

In order to illustrate the appearance of 
oscillograph tracings, and to explain what 
is to follow, I will first show two slides 
which are not tracings of induction coils, 
but which I have made to show the effect 
of iron in altering the time element of 
a circuit carrying a varying current. The 
first is a circuit of very low inductance, 
and consequently the current rises almost 
instantaneously to a maximum, at which 
it remains steady until broken, when the 
return to zero is also almost instantaneous. 
The second is the same circuit, when 
modified by the introduction of a coil of 
a few hundred turns of wire wound round 
an iron core. In the first the current 
reaches its full value in a time which is 
not more than one-four-thousandth of a 
second ; in the latter it has not reached a 
steady state after one-two-hundredth of 
a second, but is still rising when the break 
comes (Figs. 1 and 2). 

The tracings taken by the oscillograph 
employed in this investigation are taken 
on a moving photographic plate. The 
speed of the plate is four metres per 
second in all cases, and this permits of 
measurements of the duration of the dif- 
ferent current waves, and also of their 
direct comparison, so far as times are con- 
cerned. The length of each slide repre- 
sents about one-twenty-fifth of a second. 
The actual height of the rise and fall 
of the waves is adjusted to suit the capa- 
bilities of the measuring instrument, just 
as the magnitudes of current might be 
adjusted before application to the human 
subject. 

Proceeding now to an examination of 
the current waves of medical coils, we find 
that several points are illustrated by the 
tracings of the oscillograph. First, it 
shows that the vibrating hammer, used 
commonly as an interrupter, is in need 
of attention, for it is apt to be a defective 
device, and does not always produce clean, 
sharp makes and breaks. In the next 
figure a tracing is given of the exciting 
current, as influenced by a form of inter- 
rupter in common use, and in it six in- 
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adequate attempts at contact can be 
counted before the proper establishment of 
the steady flow at make, while at the break 
of circuit there are also two irregularities 
(Fig. 3). 

As each of these partial contacts is re- 
flected in the curve of the secondary cir- 
cuit, it is thus seen that the secondary 
current of a coil so fitted is one of great 
complexity, and one finds in practice that 
it is highly disagreeable. We also learn 
from the tracing that the rate of this 
type of interrupter is slow. In the slide 
shown each interval lasts one-forty-fourth 
of a second, and each impulse about one- 
sixty-sixth or more; the whole cycle, there- 
fore, occupies one-twenty-seventh of a 
second, a frequency which is not very 
suitable for medical application. 

Induction coils with auxiliary electro- 
magnets for operating the hammer, es- 
pecially when the hammer itself is heavy 
and vibrates up and down, give these ir- 
regular currents of low frequency. ‘The 
shocks of such coils are disagreeable, and 
they are bad forms of instrument for 
electrical testing, and for most forms of 
electrical treatment. 

The next figure shows the character of 
the current waves of a coil with a long 
secondary and auxiliary electromagnet as 
it occurs when the iron core is removed. 
The effect of the iron of the auxiliary 
magnet is still present. The upper curves 
show the growth, the period of steady 
flow, and the abrupt rupture of the exciting 
circuit, while the lower show the currents 
induced in the secondary coil. It is easy 
to see which one of the waves corresponds 
in time to the make and which to the 
break of the exciting circuit; the former 
rises less abruptly from the zero line, and 
is a lower and a longer wave than the 
latter, and their respective durations as 
measured are one-five-hundredth and one- 
eight-hundredth of a second, and the fre- 
quency of the interruptions in this par- 
ticular instance is one of eighty per 
second (Fig. 4). 

In the next figure everything is as be- 
fore except that the iron core has been 
inserted. The change in the contours of 
the tracings is profound, for the wave of 
current at break now lasts more than 
twice as long (or about one-three-hun- 
dredth of a second), while the current at 
make is prolonged to more than one-one- 
hundredth of a second—that is to say, it 
has a duration five times as long as was 
the case when no iron core was present 
(Fig. 5). 

It is also instructive to compare the 
upper curve which represents the exciting 
current. Its rise is slow, so slow that it 
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has not reached its steady state at the 
moment of rupture, although the rate of 
interruption is a slow one. 

Another interesting point is the effect 
of alterations in the speed of the inter- 
rupter. As would naturally be expected 
from the duration of the waves, a speed 
can be reached at which the waves at 
make and at break begin to tread upon 
each other’s heels, so to speak, so that 
before the make wave is over it is suddenly 


riers 
ee 


Fie. 4,—Com with A Lona SECONDARY AND 
AUXILIARY ELECTROMAGNET. 








reversed by the wave at break and vice 
versa. The next figure shows this point 
clearly (Fig. 6). 

Fig. 7 is a tracing which, in my opinion, 
represents an almost perfect type of in- 
duction current. Note the quick rise and 
fall and the distinct interval between the 
pairs of impulses. If the make current 
(the upper wave) could be made equal 
to the wave at break, without increasing 
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Fig. 5.—Crrcuir witH TRon Core INSERTED. 
its duration, it would represent a very 
good current for muscular stimulation. 
The introduction of an iron core ruins it, 
as the next slide shows (Fig. 8). 

The point which comes out most 
strongly in these tracings is the influence 
exerted by the iron core upon the dura- 
tion of the currents of a coil. The effect 
of long lengths of wire is similar, but is 
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Fie. 6.—ErFEcT OF ALTERATION IN SPEED OF 
_ INTERRUPTER. 


less in degree, and in both cases the effect 
is an effect of the inductance of the cir- 
cuit. Briefly, it may be said that the in- 
ductance of a long coil is greater than 
that of a short coil, while the presence 
of an iron core increases both propor- 
tionately and very largely. — | 

_ Duchenne long ago maintained that the 
physiological effects from long secondary 
windings were not identical with those 
from short windings. At that time elec- 
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trical science could offer no explanation of 
this. It was suggested that the differen 
was a matter of electromotive force ei 
is greater with a long secondary, This 
did not satisfy Duch 

, yY Vuchenne, because the 
differences observed by him were inde. 
pendent of the mere strength of the elec- 
tromotive force or current. Differences 
in these points may be adjusted, and were 
adj usted by him, but the innate differences 
in quality remained, in spite of adjust- 
ments. The essence of Duchenne’s con. 
tention was this, that the ratio of motor 
to sensory effect was not identical in the 
two types of secondary coil. With long 
coils the sensory effects were strong at 
weak degrees of motor effect, with short 
coils sensory effects were weak at strong 
degrees of motor effect. 

These tracings afford an explanation, 
They show that duration of wave is an 
important factor, and further tells us 
that the presence or absence of an iron 
core determines the duration of the im- 
pulses even more than the length of the 
windings. Dr. Head has been able to 
satisfy himself that sensory effect and 
pain predominate in discharges of long 
duration, and are at a minimum in those 
of shortest duration. In my own work 
I have found that for testing muscles 
with comfort to the patient the shortest 
impulses~are the best. Waller, working 
with condenser discharges, has found the 
same thing. 

The work which has been done by Dr. 
Head, Dr. Reginald Morton and by my- 
self with the various coil currents, whose 
tracings you have just seen, indicates that 
for painless, or nearly painless, testing of 
muscles the shortest impulses are best, 
and coils with short windings and without 
iron cores afford the most agreeable form 
of current. 

As induction coils must have an iron 
core if they are to be operated by the 
ordinary vibrating spring contact-breaker, 
we are at once confronted by a construc 
tional difficulty, and must enquire afresh 
as to whether it is possible to employ an 
iron core without sacrificing any essen 
point, and the answer to this is in the 
affirmative, provided we are prepared to 
be content with something a little less 
than the best, and will take pains with 
the manufacture of our contact-breaker 
by making it very light and springy. 
Moreover, we may greatly reduce the 
slowing effect of the iron if we use a8 4 
regulator to the coil the device of a me 
tallic tube or sleeve to slide over the core 
or over the primary windings, a8 18 com 
monly done. ss 

When all has been said and done with 
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rd to medical induction coils, we 
have to confess that the instrument labors 
under very serious objections if accurate 
work is wanted. The inequality of the 
impulses at make and break, the unknown 
duration of the intervals between suc- 
cessive impulses and the capriciousness of 
the hammer vibrator render measure- 
ments of current not only untrustworthy 
pnt actually misleading as a guide to 
physiological effect. The instruments 
used in measurement measure the mean or 
average current, but the physiological 
effect depends, not on the average current, 
hut on the magnitude, the suddenness and 
the duration of the individual waves 
ghich compose it. Thus an instrument 
suitable for use with coils in general can 
not be constructed, although instruments 
have been made which can give useful in- 
dications of measurement when working 
with an individual coil. 

When the question of the use of coil 
currents in diagnosis is examined we find 
that there is no apparent reason why 
interrupted currents from other sources 
should not be used in their stead. Dr. 
S. Ledue (Nantes) has recently called 
attention afresh to this matter, and by 
using a continuous-current source and a 
mechanical interrupter he has been able 
to produce all the effects upon muscle 
which are generally considered to be 
peculiar to the induction current or 
“faradism,” as it is commonly called by 
medical men. 

The interrupter of Ledue is a very in- 
genious device, which permits of alter- 
ations in the durations of the impulses 
without altering their frequency, and he 
has drawn some very valuable information 
from his experiments with this apparatus, 
an account of which and of his investi- 
gations will be found in the Archives 
@Electricité Médicale ‘for September, 
1903. 

Recently I have been working with a 
mechanical interrupter which differs from 
that of Leduc in giving alternating im- 
pulses instead of simple interruptions. 
To my mind this has an advantage, be- 
cause the chemical effects of electrolysis 
are eliminated. I have found this instru- 
ment of great value for purposes of 
diagnosis, and have employed it, to the 
complete exclusion of the induction coil, 
for nearly six months in the electrical de- 
partment at St. Bartholomew’s Hospital. 

Its advantages are as follows: the cur- 
Tent used in testing can be measured di- 
rectly in milliamperes; the volts applied 
can be measured equally well if desired, 
the frequency of the interruptions can be 
regulated and measured in a moment, and, 
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finally, the painful effect upon the sensory 
nerves of the patient is reduced. I believe 
that, with certain minor modifications, 
such as the addition of a speed counter, 
and of a-means of shortening the dura- 
tion of individual impulses by extending 
the intervals of no current, this instru- 
ment is bound to supersede the induction 
coil altogether when exact work and 
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Fie. 7.—TRaAcING OF PERFECT TYPE OF 
INDUCTION CURRENT. 


measurement of results are wanted, al- 
though, no doubt, the coil in a modified 
form, perhaps, will continue to hold its 
ground for a long time to come as a means 
of producing simple excitation of nerves 
and muscles. 

The curve of this machine I now show 
once more on the screen in order to draw 
attention to its abrupt rise and fall, to the 
symmetry in its alternate impulses, to its 
duration and the duration of the periods 
of no current (Fig. 1). 

The photograph was taken when the 
duration of each impulse was one-two- 
hundredth of a second and the frequency 
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Fie. 8.—INDucTION Crrcurr witH TRoN CoRE 
INSERTED. 
was. about 100 per second. Leduc has 
specified the best duration of an impulse 
for muscle stimulation to be one-one- 
thousandth of a second, and he also at- 
taches importance to the duration period 
of the intervals of no current; and I hope 
on some future occasion to be able to 
show a modified apparatus on these lines 
in which these points may be realized, 
and a scientific instrument placed in the 
hands of those who wish to make use of 
interrupted currents for purposes of 


diagnosis. 
& ————- ape 


Clock to Run 2,000 Years. 

A clock which will run for 2,000 years 
has been invented by Richard Strutt, son 
of Lord Rayleigh. The motive power is 
a small piece of gold-leaf which is electri- 
fied by means of a very small quantity 
of radium salt. It bends away from the 
metal substance and keeps moving under 
this influence until it touches the side 
of the containing vessel. At the moment 
of contact it loses its electrical charge 
and then springs back and is again elec- 
trified, and the process repeated. Sir 
William Ramsay considers that this may 
be made into a very reliable time-piece 
at an expense of about $1,000. 





889 


An Automatic Regenerative Control 
for Electric Traction. 

A paper was read at a recent meeting 
of the Tramways and Light Railways 
Association, of Great Britain, by Mr. 
John I. Hall, which described an auto- 


matic regenerative control for electric - 


traction, devised by Mr. J. S. Raworth. 
This system has been previously explained. 
The point of particular interest in this 
paper is the method by which the control 
is effected. As far as the general con- 
struction of the motor is concerned, it 
is a series motor. The field windings are 
composed of shunt and series coils, wound 
and insulated separately. The shunt 
coils are wound of suitable section 
of conductor and number of turns 
to carry the necessary current 
to secure the maximum field excitation re- 
quired to give the desired starting torque. 
By means of the shunt field, the speed 
regulation is effected between minimum 
and maximum speeds. The minimum 
speed is about four and one-half miles 
per hour; the maximum, sixteen miles per 
hour, a ratio of three and one-half to-one. 
The variation in field excitation is effected 
by means of rheostatic regulation, there 
being twelve steps in all. There is an 
additional step which, by the introduction 
of resistance in the armature circuit, re- 
duces the speed of the car to one mile per 
hour. Actual stopping is effected me- 
chanically. The series field winding is ar- 
ranged to give a number of turns sufficient 
to reduce the speed of the car to one mile 
per hour. It is designed principally for 
use when the car is descending a gradient, 
and the current supply fails. Under such 
circumstances a series field winding is 
switched into circuit for controlling the 
speed of the car. This can be effected by 
the motorman or automatically. It is 
thought that the regenerative system will 
produce a more uniform distribution of 
voltage throughout the system. It was 
found experimentally that each car is re- 
turning current to the line for about four- 
teen minutes during each hour. Thus, if 
there were 4.28 cars, there could be a con- 
tinuous return of current to the system. 
If there were 100 cars in service there 
would be an average of over twenty-three 
cars constantly engaged in returning cur- 
rent to the line, this amounting to about 
92.3 amperes. 

A car has been equipped on this system 
with two twenty-five-horse-power motors, 
and then subjected to tests. It was found 
that the commutator gave no trouble. The 
equipment works satisfactorily and pro- 
duces a saving in power of over $200 a 
year. 
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Test of a 160-Brake-Horse-Power Diesel 
Engine. 

In the latter part of August of this 
year a brake test was made at the works 
of Carels Fréres, Ghent, Belgium, by Mr. 
W. H. Booth, of a new type of Diesel 
engine, in which the air blast is com- 
pressed in two stages, the compression 
pumps being driven by the engine itself. 
Heretofore the compressed air has been 
drawn from the engine cylinder at thirty- 
five atmospheres and compressed to fifty. 
The new engine compresses pure, fresh 
air into an inter-cooler at five atmos- 
pheres. The condensed water is drained 
off, and the air is further compressed in 
a second-stage pump to about fifty atmos- 
pheres. Thus the air used does not con- 
tain any producis of combustion, and all 
the work of compression reappears as 
heat in the jacket, or as work in the 
power cylinder, except such as is lost in 
friction. The idle load of this engine 
was 74.5 horse-power. This must be sub- 
tracted from the indicated horse-power 
to give the brake-horse-power. The weight 
of oil per brake-horse-power-hour is found 
to vary from 0.25 pound at small loads, 
up to 0.33 at high loads. The idle horse- 
power is high as compared with previous 
tests on the old type, but part of this is 
attributed to a very long and smal] ex- 
haust pipe. The real indicated horse- 
power is to be reduced by nineteen, which 
is the equivalent of the energy absorbed 
in compression in compressing the air, 
and which is returned in the cylinder, 
but is not useful. In the figures for 
thermal efficiency given below, it is 
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assumed that the oil has a calorific value 
of 19,300 British thermal] units per pound. 
The results of the tests are shown in the 
accompanying table. These figures show 
that the new system is distinctly better 
than the old. The governor was prac- 
tically perfect, as there was no ap- 
parent change of speed following the 
cutting out of the load. In other de- 
tails the new pattern has been improved 
over the old. With good working condi- 
tions, this engine will probably show a 
thermal efficiency of not less than thirty- 
one per cent on the brake-horse-power at 
full loads.—Abstracted from the Elec- 
trical Review (London), November 4. 
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Electrolytic Bleaching Plant at Billingfors, 
Sweden. 

What is said to be the most important 
electrolytic bleaching plant in Europe is 
described in this article bv M. A. Steens. 
The plant is located at Billingfors, 
Sweden, and when in regular operation 
produces in twenty-four hours sufficient 
bleaching solution to treat 15,000 kilo- 
grammes of cellulose, for which purpose 
the plant was installed. The process 
used in this plant does not differ from the 
ordinary. A ten to fifteen-per-cent solu- 
tion of marine salt is used. The treat- 
ment is such that a clear and nearly 
neutral solution of hypochlorate of sodium 
is produced. This solution has an activity 
comparable with that of a five-degree 
Baumé solution of calcium chloride, and 
it has a distinct advantage in the absence 
of calcium. The system employs the 























| 
PE IE BIG ied aiowssunkecoteekenosomencuonbeaens 1 5 H 3 | 6 
|———|— 
Approximate proportion of full B. H. P............. 4 % %4 | 1 
_— a | 
Indicated horse-power on diagrams.................. 114.55 145.34 200.40 | 222.05 
Indicated horse-power engine untelted.............. 74.45 74.45 74.45 | 74.45 
I IEE ono h55.500cnce ncescatececs ceuesss 40.10 70.89 125.95 | 147.60 
GEE Or PE FIONN, DOMIIB, 6. 6. cosicccs ccwsacescecccse 28.65 38.57 | 57.3 71 41 
“9 ‘** indicated horse-power-hour, pounds... . 0.2562 | 0.2691 | 0 2904 0.3818 
t ‘* brake horse-power-hour, pounds........ 0.714 0.545 | 0.454 | 0.484 
Calories in indicated horse-power = indicated horse- | | 
VOR. Cee ae TNID 0.5.0 055m oc ccisnneaees esans 72,416 91,990 | 125,820 140,140 
Ratio work to total calories in oil, per cent........... 51.95 48.98 45. 40.43 
OO IONE. 5.05 5:0 co0sn epee ene s ashe nosepe 116 144 19% 238.5 
Oil indicated horse-power, previous line less 19 
I. H. P. = true indicated horse-power............ 97 125 | 176 214.5 
 _ ES SN Sas ee EE ae 41.55 69.55 120.55 159.95 
Ratio of brake to true indicated horse-power = | 
mech. efficiency per cent....................e000. 43 55.6 69.0 | 74.1 
Oil per corrected indicated horse - power - hour, 
eS ee ae 0.2958 0 3086 - 3286 | 0.3828 
Oil per corrected brake-horse-power-hour, pounds. . 0 6904 0.5550 | 0.4756 | 0.4491 
Thermal efficiency on indicated horse-power, true | 
PPMNG Noise snbiens onckek os sekassmobioeackdenane® 44.0 42.12 39.91 39.05 
Thermal efficiency on brake horse-power, true per | 
Ry ey ete ee ee 18.85 23.44 27.838 | 28.95 
Total heat supplied per hour in oil................... 139,400 187,650 278,860 | $47,400 
Calories per hour in jackets...............s.sseseeeee 39,532 55,911 69,909 | 82,340 
#3 a ** exhaust sp. ht. const. 0.25 ...... 51,500 68,000 91,000 | 110,800 
Ratio jacket to total calories, per cent ............ on 28.36 29.80 23.52 23.70 
“exhaust ‘“ = Er “ccehsenenees te 36 .94 36.25 82.64 31.75 











Schiikert electrolyzers, and produces g 
solution which titrates twenty grammes 
of active chlorine per litre. These elec. 
trolyzers are suitable for supply press. 
ures varying from 65 to 220 Volts, and 
they can be installed on any lighting cir. 
cuit. The salt solution is prepared in q 
wooden tub, and is carried from her in 
lead pipes to the electrolyzer. It ig car. 
ried from the latter and stored in a reser. 
voir of cement or wood. The solution in 
the electrolyzer is kept cool by means of 
water circulated through a lead pipe. 
The anodes are of platinum, and the 
cathodes are carbon plates. When in sery- 
ice the electrolyzing solution is kept in 
circulation. By a judicious choice of the 
concentration of the solution, and by regu- 
lating the current passed through the 
electrolyzer, the content of active chlorine 
is maintained constant. The following 
are given as the outputs of this device: 
with 100 grammes of salt per litre, 
twenty grammes of chloride per litre 
may be produced with an expenditure of 
energy equivalent to seven kilowatt-hours 
per kilogramme of chlorine. With 150 
grammes of salt per litre of solution, 
and a concentration of ten grammes of 
chlorine, the expenditure of energy is 
equivalent to 4.5 kilowatt-hours per kilo- 
gramme of chlorine. The installation at 
Billingfors contains forty electrolyzers— 
Translated and abstracted from the Revue 
Pratique de VElectricit (Paris), Octo- 
ber 20. 
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Railways and Tramways for Suburban 
Service. 

Mr. Llewellyn Smith in an introdue- 
tion to the British Board of Trade r- 
turns of railways gives some figures illus- 
trating the potency of electric traction 
as a means of capturing passenger traffic. 
The figures give a comparison of the num- 
ber of third-class passengers on railways 
and the total number of passengers 00 
tramways during the last eight years: 
The former has remained practically 
standard since 1900, while the latter has 
increased enormously. The increase = 
the number of passengers on tramways 
during the last twelve months for whieh 
figures are available is over fifty times 
as great as that of third-class passengers 
on railways. The relative length of jour 
neys is of course greater on the railway 
than on the tram, but the rapid increase 
in the number of tramway passengers * 
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idence that for local service the railway 
has not met public requirements, ‘and if 
shey desire to retain this class of passen- 
vor traffic they must work on lines similar 
rl the tramways. The figures given by 
fr, Smith do not represent the corre- 
gonding revenue receipts on account of 
the much shorter journeys made by the 
tramway passenger and by the third-class 
traveler on the railway. Also the capital 
shich has been invested in tramways is 
small in comparison with that which is 
invested in railways. This is shown in 
the following tables: 
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the last few years. The most difficult 
type of motor to govern closely is that 
driven by means of water, on account of 
the inertia of the working fluid. In this 
article Mr. John Goodmian gives a theo- 
retical study of this question. His con- 
clusions seamed paradoxical, but upon 
consulting with engineers who have had 
large experience with impulse water- 
wheels, he found that his deductions were 
verified by the results obtained in actual 
practice. Thus, it has been frequently 
noticed that the speed of a water-wheel 
decreases when the area of the waterway 


GROWTH OF THIRD-CLASS PASSENGERS ON RAILWAYS. 
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Third-Class Railway Passen- Increase. 
Year. gers Sok = a 
ee Number Per Cent. 

888.004.0000 §j§-§ | ——§ \eseseccere an 

935.160,000 46,556,000 5.2 

963,674,000 28,514,000 3.0 
1,008,996,000 40,822,000 4.2 
1,088,873,000 | 34,877,000 3.5 
1,068,919,000 30,046,000 2.9 
1,080,625.000 | 11,706,000 1.1 
1,086,205,000 | 5,580,000 0.5 








GROWTH OF PASSENGERS ON TRAMWAYS. 
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29,104,000 3.8 
69,916,000 8.9 
66,334,000 7.7 
192,858,000 12.5 
1 
196,226,000 16.4 
287,496,000 20.6 








RAILWAYS CAPITAL, MILEAGE AND RECEIPTS. 
























































| Tpeeeetion 4 a Ratio of Operating 
Year Route Mileage. | Capital Invested. Seidep Capital hy 
| Per Cent. Per Cent. 
GM ysvcncaste cases. 21,277 £1,029,475,335 3.88 56 
See 21,438 1,089,765,095 3.73 57 
Selene 21659 | 1,184,468,462 3.55 4 
eee 21,700 | 1,152,817,501 3.61 59 
er 21,855 | 1,176,001,890 3.41 62 
IIE ane ceu<, cx 22,078 | 1,195,564,478 3.27 63 
OR ee 22,152 1,126.861,421 3.42 62 
ae = 22435 | 11245,028,917 3.40 62 
TRAMWAYS CAPITAL AND MILEAGE, 
Year. Route Mileage. Number of Cars. Total Capital. 
eee Be ee £15,920,404 
Mees ne 20,808,959 
ae pee 28,898,732 
perverse 2.237 4,611 50,041,726 
peenee 3,116 5,528 | 58,711,235 
MB... 31584 7,348 | 82,902,280 
It is a fact, however, that the electrifi- through the regulating nozzle is increased, 


‘ation can be more cheaply effected on a 
talway than on a tram line. The rail-' 
bic also possesses the advantage of dimin- 
hed wear and tear on account of the’ 
Superior form of rail and less power re- 
quired for operation.—A bstracted from 
the Mechanical Engineer (London), 
November 5, 1904. 

4 
The Governing of Impulse Water-Wieels. 
The problem of governing the speed 
motors of every description has re- 
ved @ large share of attention during 


of 
Ce 


the load on the motor remaining un- 
altered. On the other hand, the speed 
increases when the area of the waterway 
is decreased, which is exactly the reverse 
of what would be expected. If, under 
such circumstances, the regulation of the 
area of the waterway be under the control 
of the governor, the motor will hunt in 
an extraordinary fashion. The governor 
itself is usually blamed for this phe- 
nomenon, but the real fact lies deeper. 
It has also been found in practice that 
governors which control admirably the 
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speed of a water motor when working 
under certain conditions may entirely fail 
to do so on the same or on an exactly 
similar motor when working under 
slightly different conditions, such as a 
small alteration in the length or diameter 
of the supply pipe. In the theoretical 
study, for the sake of simplicity, Mr. 
Goodman assumes that the skin friction 
of a pipe varies directly as the square of 
the velocity of flow, and inversely as the 
diameter of the pipe. These assumptions 
are not perfectly true, but are sufficiently 
near for the present purpose. From these 
assumptions formule are deduced giving 
the velocity of the water as it leaves the 
nozzle and the kinetic energy of the jet, 
for different ratios of valve opening. 
These results are plotted graphically. 
They show that the velocity of flow in 
the mains decreases as the valve is closed, 
the decrease being slow at first, but more 
rapid as the closed position is approached. 
The velocity of the jet increases con- 
tinuously until the instant before closing. 
The curves for the kinetic energy of the 
jet show that the kinetic energy increases 
as the valve is closed up to a certain point, 
and it afterward decreases until the valve 
is actually shut. In the case of a main 
1,000 feet long, in which the area of the 
cross-section of the jet is 0.3 times the 
area of the cross-section of the main, if 
the valve be partially closed until the 
area is reduced to 0.2 of that of the cross- 
section of the main, the kinetic energy is 
actually greater with the smaller opening 
than it was with the larger. If the motor 
had been running under a steady load, 
the closing of the valve would have caused 
it to increase in speed. A further reduc- 
tion of the area of the jet to 0.1 will still 
further increase the speed. If the motor 
be running steadily at or beyond the point 
where the kinetic energy of the steam is 
a maximum—which, in this case, is at 
about 0.1—a reduction in the area of the 
jet will reduce its kinetic energy and will 
consequently reduce the speed. Thus, a 
water-motor governor can only fulfil its 
functions when it is working on that part 
of the kinetic energy curve which lies be- 
tween the maximum and the point where 
the valve or nozzle is closed. An examin- 
ation of the curves given shows that the 
maximum kinetic energy does not always 
oceur with the same ratio of valve area 
to main area. It has been found by plot- 
ting curves for different conditions that 
the maximum kinetic energy occurs when 
the ratio of valve area to main area is 
equal to the product of 4.4 into the square 
root of the diameter of the main pipe in 
feet, divided by the length of this pipe 
in feet. Hence, for good governing the 
valve area or nozzle opening must be less 
than that given by this ratio. Motors 
which work partly by pressure and partlv 
by impulse require somewhat different 
treatment, and the equations applying to 
this condition have not yet been satisfac- 
torily worked out.—Abstracted from 
Engineering (London), November 4. 
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Convention of District Managers of 
the Westinghouse Electric and 
Manufacturing Company. 

During the past week the district 
managers of the Westinghouse Electric 
and Manufacturing Company gathered at 
the works at East Pittsburg and discussed 
plans and methods for the coming year. 
These conventions are annual occurrences 
and are productive of great good, bringing 
together men from all parts of the United 
States whose experiences are the natural 
outgrowth of conditions under which 
they labor. 

Those attending the convention were, 
Calvert Townley, general agent, New 
York; G. Pantaleoni, general south- 
western manager, St. Louis, Mo.; R. L. 
Warner, New England agent, Boston, 
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officers of the company were present. 
A feeling of optimism was evidenced 
throughout the convention regarding the 
business situation and the prospects of 
continued prosperity throughout the 
country. 

W. S. Heger, of San Francisco, stated 
that the outlook on the Pacific Coast was 
never better, work being plentiful and 
money easy. “Mining projects in Cali- 
fornia are flourishing,” he said, “and they 
appear to have plenty of money behind 
them. This ensures large installations of 
Pittsburg electrical machinery.” 

L. M. Cargo, of Salt Lake City, said: 
“that the recent election had given a de- 


cided impetus to mining development in — 


Utah, Arizona, Nevada and New Mexico, 
capital, which prior to that had been timid, 








CONVENTION OF SALES MANAGERS OF THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Company, AT East Pitrrspure, Pa. 


Mass.; E. W. T. Gray, New York; D. E. 
Manson, Boston, Mass.; W. S. Heger, San 
Francisco, Cal.; F. B. H. Paine, manager 
export office, New York; C. W. Under- 
wood, Buffalo, N. Y.; C. F. Medbury, 
Detroit, Mich.; G. B. Dusinberre, Cleve- 
land, Ohio; W. F. Fowler, Baltimore, 
Md.; C. A. Bragg, Philadelphia, Pa. ; 
M. P. Randolph, Seattle, Wash.; S. J: 
Keese, Los Angeles, Cal.; P. N. Jones, 
Pittsburg, Pa.; D. E. Webster, St. 
Louis, Mo.; T. P. Gaylord, Chicago, IIl.; 
L. M. Cargo, Salt Lake City, Utah; J. 
R. Gordon,. Atlanta, Ga.; and T. J. 
McGill, Minneapolis, Minn. 

On Wednesday evening the manage- 
ment gave a banquet to the visiting 
managers at which all of the executive 


being induced to pour money liberally 
into dormant investments.” 

J. R. Gordon, of Atlanta, Ga., said: 
“the South will soon have the greatest 
boom of its history. For the past two 
years the cotton crop, the barometer of 
southern prosperity, has been phenomenal. 
Business conditions reveal a greater sta- 
bility and the increase of manufacturing 
in the South is extraordinary. Abundant 
water power is easily available, which will 
prove an enormous boom and a producer of 
business for Pittsburg.” . 

F. H. B. Paine, manager of the export 
department, said: “the outlook for 
foreign business has never been more 
promising for American manufacturers, 
because never before were Europeans 
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more alive to the superiority of American 
manufacturing methods.” 
Bern spt gt of Philadelphia, gaia. 
all ook for general industria] 
activity was never brighter, While there 
has been plenty of capital during the past 
year, timidity over unsettled Political con. 
ditions prevented its investment. Lack 
of confidence has disappeared and hopeful 
buoyancy is observable everywhere,” 
“nest A il se a 
I d severely the past year 
because of building strikes, but these have 
subsided and business has been good there 
for six months. It is a foregone con- 
clusion that it will be even better, as 
cheap money is abundant and there js 
no lack of financial support for any legiti- 
mate enterprise.” 
Fast Railroad Service as an Aid to 
Business Communication. 
When the storm of Sunday, November 
13, caused so much confusion to the tele- 
graph and telephone cables between the 
Atlantic seaboard, Chicago and the West, 
the possibilities of extensive loss to finan- 
cial interests using private-wire systems 
were very apparent. The following story 
is told of an enterprising Chicago broker 
who found a way to keep open commuti- 
cation between his office in Chicago and 
his office in Wall street, New York. He 
started a messenger for New York on the 
Twentieth Century Limited on the mom- 
ing of November 14, at 12.30 p. Mm. This 
messenger arrived at the Grand Central 
Station at 9.30 a. m., November 1b. 
Securing a telephone booth, he quickly 
transmitted his orders which had been 
brought from Chicago, these orders being 
received before the opening of the market 
at ten o’clock. Leaving New York at 2.45 
p. M. on November 15, the Chicago mes- 
senger arrived at his headquarters the 
next day with a report of the securities 
purchased. Another messenger boy left 
Chicago that day at 12.30 P. M, and 
several trips were made in this way until 
the service was reestablished. 


—_—_—__>-- 


Chicago Subway Company. 
The Chicago Subway Company, with a 


-capital stock of $59,000,000, was char- 


tered in Trenton, N. J., on November 21. 


t 
The announcement has been made that 


this organization has taken over the 


$30,000,000 Illinois Tunnel Company. 
The tunnels of the Ilinois pray ‘a 
yresent are about twenty-two miles Jong: 
a for the most part are constructed 
as to give a clear way Six feet high “A 
ten feet wide. The full operation 0 
tunnels, which now handle eee . ie 
tons of freight daily, 18 expected t0 a 
care of almost all of the tonnage 
carted by the surface teamsters. 











November 26, 1904 


893 


INDUSTRIAL SECTION. 


[ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


pumps for Tar and Heavy Liquids. 
The Deane Steam Pump Company, of 
Holyoke, Mass., has recently built some 





Fie. 1.- 


jumps for handling gas and oil-refinery 
tar. In forcing heavy viscous liquids 
through pipes, difficulties are encountered 
vhich do not occur in ordinary pumping, 
and machinery of special design and con- 
struction is required. If the liquid is 
heavy but not adhesive, as a heavy oil, 
making the valve openings larger and the 
jarts of the pump heavier usually gets 
nid of the difficulty. If the liquid, how- 
ever, is a fluid al high temperature and 
a gelatinous paste at Jow temperature. 
an entirely different design must be used. 
Tar, molasses and cocoa liquor come 
wnder this last heading and present more 
obstacles to pumping than any other sub- 
tances. These liquids all become an 
almost solid, pasty mass on cooling and 
itis very difficult to start the pump un- 
less special provision is made and large 
power provided. The liquid on cooling 
ntracts the area of the passages and 
valves, and the consequent throttling 
must be taken into account. This trou- 
ile is partially alleviated by the skin fric- 
ton of the liquid creating heat if the 
\elocity of the substance is kept above 
‘certain point, and the piping is in 
‘wh a position that this heat will not 
le radiated into the surrounding air. It 
= advisable to lag all exposed 
mg used onweus foe, 

anngh ate ‘ts ae 2 poctoieis _ 
One of the most diffic It of - : 
Sin alana i eal of all liquids 
Br — ar. W ithin a very small 
perature, its condition will 








vary from a solid to a penetrating fluid. 
The Deane Steam Pump Company in- 
stalled at the plant of the Maryland 





ELEcTRIC Pumps AT THE MARYLAND STEEL COMPANY’S WORKS. 


Steel Company, Sparrow’s Point, Md., 
two pumps which have proved very effi- 
cient in handling this substance. The 
pumps are shown in position in Fig. 1. 


and are fitted with ball valves which are 
adapted to this service. Gate valves ex- 
clusively are used in the piping system. 
The pump is driven by a three-horse- 
power alternating-current motor to which 
it is geared by a Renold silent chain. 
The motor carries an eighteen-tooth pin- 
ion running at 950 revolutions per min- 
ute, and the pump has a 122-tooth wheel 
running at 142 revolutions per min- 
ute. The chain links are three-quarters 
of an inch wide and one and one-half 
inches long. The chains transmit the 
three horse-power generated at 950 feet 
per minute. For this class of service 
the efficiency is excellent. 

Another liquid which is very difficult 
to handle is oil-refinery tar, which usu- 
ally reaches the pump at a high tempera- 
ture. In this tar there is usually a large 
percentage of suspended particles of vari- 
ous sizes and also an amount of unrefined 
paraffine. The tar is often at a tempera- 
ture of 300 degrees at the pump, but it 
quickly cools if not properly handled and 
then coats the valves with an adhesive 
substance resembling finely divided par- 








i 











Fre. 2.—Etectric Pump, SPECIALLY DESIGNED FoR PuMPING Gas TAR. 


The one in the foreground is idle and the 
one in the background is working under 
its normal load. The pumps are the 
standard triplex type of that company, 


ticles of coke. Fig. 2 shows a pump 
specially designed to overcome the diffi- 
culties in handling this liquid. It is in- 
stalled at the works of the Atlantic Re- 
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finery, at Philadelphia. The valve areas 
are large and the valves are designed to 
permit the passage of the tar with the 
least possible friction. The suction, dis- 
charge and pulsation chambers can be 
taken apart easily and each can be readily 
cleaned. The pump is of the triplex type 
and is fitted with ball valves, which have 
proved to be best adapted for the passage 
of heavy substances. A large number of 
hand holes for cleaning the valves are 
provided. The illustration shows the rigid 
crosshead guide system and the strong 
design of chambers, rods, pistons, bear- 
ings, ete. 


ee ee 
The “ Innovate” Adjustable Hangers. 

With incandescent lamps, a device is 
frequently needed to suspend the lamp 
in a desired position above the desk or 
other work. Many devices have been in- 








‘INNOVATE ADJUSTABLE LAMP HANGER. 


vented which are more or less satisfac- 
tory. Many of them when moved, how- 
ever, injure the insulation of the lamp 
cords. One of the most recent and very 
successful devices, designed to obviate 
all these difficulties alleged, has been 
invented by Mr. Frederick L. Gregory, 
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of Chicago, and is shown in the accom- 
panying dllustrations. It is known as the 
“Innovate” adjustable hanger and can be 
easily attached to the lamp cords. The 











METHOD OF ATTACHING ‘‘ INNOVATE” 

> ADJUSTABLE HANGER. 

lamp is retained automatically at any de- 
sired height by friction in the hanger. 
The hanger is made by the Innovate 
Manufacturing Company, 145 Van Buren 
street, Chicago, Ill. 

wlio 
Electrical Mining Pumps. 

The Goulds Manufacturing Company, 
Seneca Falls, N. Y., is manufacturing 
a portable electric triplex mine pump 
which is shown in 
Fig. 1. The pump is 
motor-driven and is 
built for any gauge 
of track. The motor 
and pump are kept 
in perfect alignment 
by the heavy iron 
track. Three air 
chambers are used on 
the discharge valve 
boxes, thus giving the 
requisite area without 
adding to the height of the pump. The 
pump cylinders are bronze-lined. The 
valves are rubber discs on bronze grid 
sets, and are accessible through hand holes. 
The gears on pump and motor are of close- 
grained cast iron, machine cut. The pinion. 
is of bronze. ‘The gears are protected from 
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injury from grit and falling rocks by 
means of cast-iron guards. The crank shaft 
which is of steel with cranks get 120 de 
grees apart, is mounted in babbit} bear. 
ings. The pump is built in a umber of 
different sizes to suit requirements, and 
may be used with any make of motor, 
Three plungers give a continuous steady 





Fig. 1.—PortTaBLe ELecrric Tririex Mine 
Pump. 


flow to the water without the pulsating 
action of a steam pump. 

This company also builds an electric 
mine-sinking pump shown in Fig. 2. The 
pump is compact, and has four cylinders 
and four plungers. The plungers are 
operated by cranks on the driving shaft 
set at ninety degrees. This produces a 
steady flow similar to the action of t! 
triplex pump. The cylinders are bronze- 
lined. The pump is motor-driven through 
gears, which are machine cut from char- 
coal iron. The pinion is of bronze and 
all bearings are of bronze. The plunger: 
are outside packed, and are operated by 
steel plunger rods with bronze glands 
fitted with fibrous packing. The various 
parts of the pump are easy of access for 
oiling and repair. All working parts are 
carefully protected from injury from 





Fic. 2.—Enecrric Mrxe Sinking POMP. 


falling rocks and grit by guards. an 
pump is especially designed to lift wav 
from the bottom of a mine to a sump 
to a station pump. Any type of motor 
can be used, and the pumps are built to 
suit requirements. 
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Electrical Specialties. 

the Marshall Electric Manufacturing 
(umpany, Boston, Mass., has recently 

ated and placed on the market a new 
ooded weatherproof socket. This 
guket is especially adapted for mines, 
ever, subways and other places where 
, stronger and more serviceable socket 
ian the ordinary porcelain weatherproof 


form of b 





Hoopep WEATHERPROOF SOCKET. 


det is required. ‘The weight of this 
seket is supported by a screw-eye in the 
ip. The current-carrying wires are made 
stranded copper and standard insula- 
tin, and are led downward through the 
alphur cement, so that there is no danger 
i moisture leaking in around the wires. 
The wires are then threaded through the 
iwd, 0 that there is no possibility of any 
tnin coming upon them to occasion 
breakage. 

Another specialty which the Marshall 
Hlectric Manufacturing Company is plac- 





K. W. Roserts. 


gon the market is a K. W. rosette which 
ils the national code standard rules. 
This rosette will take the new standard 
tor and has the latest form of improved 
linding screws on the side. These are 
theaded through a thickness of about 0.09 
weh of brass, which makes the binding 
terminal screws exceptionally secure. 
Thermoelectric Generator. 
oy J. Wightman, of New York, 
1, has assigned to the Pyro Electric 
ap of the same place, a patent 
(3,838, November 1) recently granted 
on an improvement in thermo- 
’ generators, the object of which 
* cure an efficient cooling at the 
" junction or portion or couples com- 
Mang a thermoelectric pile. As is well 
™, the electromotive force developed 
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by any given thermocouple is, with few 
exceptions, proportional to the differ- 
ence of temperature between the hot and 
cold junction. Other things being equal, 
the electrical output and the efficiency of 
a thermocouple vary as the square of the 
electromotive force. It is therefore ex- 
tremely important to maintain the tem- 
perature of the cold junction as low as 
possible, especially where the hot fem- 
perature is limited by the melting points 
of the metals used. This temperature 
does not exceed 400 degrees centigrade 
with the metals found to give the great- 
est electromotive force for a given dif- 
ference of temperature. The usual method 
of cooling the outer junctions is to sur- 
round the group of couples with a water- 
jacket which is insulated from the cou- 
ples by a thin layer of cement, mica or 
other good insulator. This thin layer, 
necessary for electrical insulation when 
the couple is designed for any great flow 





THERMOELECTRIC GENERATOR. 


of current, becomes a barrier to the flow 
of heat, and it is impossible to maintain 
a low temperature with such a construt- 
tion. In the method devised by Mr. 
Wightman, the water or other liquid is 
brought into direct contact with the ends 
of the couples to be cooled, and also ar- 
ranged to have the water pass such junction 
in rapid motion, so that the heat is car- 
ried away as fast as it accumulates. In 
carrying out the invention, the inventor 
provides at that portion of the couple 
which is to be kept cool a hollow metal 
jacket, tube or: passage, which is in di- 
rect metallic union with the metal of 
the element to which it is attached, and 
being so metallically united practically 
brings the water into direct heat-conduct- 
ing contact with the couple. The jacket, 
tube or passage is preferably a separate 
structure of some comparatively strong 
or tenacious material joined by brazing, 
soldering or casting to the more friable 
metal of the element, although it might 
be formed in the material of the best ele- 
ment itself, suitable inlet and outlet 
openings being provided for the supply 
and egress of a fluid or liquid of any kind 
caused to circulate through the jacket by 
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pressure of the head of water. or by a 
pump. Preferably, the water space in 
each jacket, tube or passage embraces the 
element of but one couple, and the jack- 
ets, tubes or passages are connected up in 
a continuous waterduct or system in such 
manner that the mass of water shall not 
afford a ready shunt or short-circuit path 
between couples having a high difference 
of potential. 
eee on eee 
Electrical Measuring Instruments 
at the World’s Fair. 

The Leeds & Northrup Company, 
manufacturer of and dealer in electrical 
and scientific instruments, 259 North 
Broad street Philadelphia, Pa., has re- 
ceived a grand prize for its exhibit at the 
Louisiana Purchase Exposition. 

The greater part of the apparatus which 
the company manufactures was exhibited 
at the World’s Fair, but as some of it was 
the property of the National Bureau of 
Standards, it was not open for award. 
Among the apparatus which is included 
in the award of the grand prize are the 
following : 

Carey-Foster bridge. This bridge con- 
sists of two separate units. One unit is 
designated as the “coil holder,” and con- 
sists of a hard-rubber base, upon which 
are mounted copper bars for holding and 
connecting the ratio coils and the resist- 
ance standards. This unit also contains 
the commutating device for interchang- 
ing the standard and the coil under com- 
parison. The other unit, which is called 
the “bridge,” consists of a hardwood base, 
upon which are fastened three slide wires 
and three boxwood scales. The sliding 
contact maker, designed to give a contact 
having a uniform pressure on the slide 
wire, is also a part of the bridge. The 
two units are joined together electrically 
by large, flexible copper cables. 

Kohlrausch slide wire bridge. 

Megohm resistance box. 

Standard resistance, Reichsanstalt form. 

Standard low resistance. 

Apparatus for measuring low resist- 
ances. ¥ 

Sets of ratio coils. 

Potentiometers. 

Regulating rheostat for potentiometer. 

Volt box. This is for use with the 
potentiometer for measuring voltages up 
to fifteen and 150 volts. 

D’Arsonval galvanometers. This in- 
cludes a portable D’Arsonval galvanometer’ 
with a calibrated scale. 

Short-circuiting key with catch. 

Charge and discharge key. 

Standards of self-induction. 

The Rosa curve tracer. 
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The Rheocrat. 


In the early days of the application of 
the electric motor drive, before the 
principles of design were fully understood, 
one great difficulty was encountered, 
namely, that of maintaining a constant 
speed of the motor, irrespective of load 
variations. When the series motor was 
used, as was done at first—this motor 
being essentially a variable-speed machine 
—it was found necessary to adopt some 
form of speed governor, and this oc- 
casionally took the form of a centrifugal 
governor. The shunt motor of those days 
did not give so much trouble, as its speed 
varied much less than that of the series 
motor with corresponding variations in 
load; but it was some time before it was 
realized that the shunt motor is essentially 
a constant-speed machine, and when de- 
signed for high efficiency its speed regu- 
lation is excellent. The motor is self- 
governing, the variations with changes in 
load on one of a good design being 
negligible. 

Later, when the electric motor had 
shown its superiority over other methods 
of driving machinery, and when it was 
sought to apply it to the driving of ma- 
chines, the speed of which must be under 
control, the problem of speed variation 
was presented in a different light. Pre- 
viously engineers had been seeking for a 
constant speed ; now they were seeking for 
means of varying the speed at will. Means 
of doing this were at hand, the simplest 
method being the rheostatic control. In 
this the speed of the motor is varied by 
introducing into the armature circuit a 
resistance. There are two objections to 
this: it causes a direct loss of energy, and 
the greater the decrease in the motor 
speed, the greater is this loss. The second 
objection to this method is what may be 
called the spring of the motor. Having 
the rheostat adjusted to give a certain 
speed with a certain load, any increase in 
the load increases the armature current 
and hence causes an increase in the drop 
of potential in the rheostat. This de- 
creases the available potential at the motor 
brushes, and, in a corresponding degree, 
decreasing its speed. The speed of the 
motor is not fixed for any setting of the 
controller handle. This method, however, 
is good when the changes in speed desired 
are slight, its simplicity compensating for 
the slight loss of energy, but there was 
thought to be a field for a controller which 
could be used with any standard motor, 
which would start it and stop it and give 
the necessary speed variation without 
being wasteful of energy. 

A device which the manufacturer be- 
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lieves meets these conditions is now of- 
fered by the American Electric and Con- 
troller Company, of 12 Dey street, New 
York city. This device is known as the 
“Rheocrat,” a term coined some years ago 
to designate a theatre dimmer, and from 
which the new controller is a lineal de- 
scendant. The principle upon which this 
device works is that of interrupting the 
electrical supply to the motor for longer 
or shorter periods, corresponding to the 
desired speed. The device is shown in 
the accompanying illustrations. It will 
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not be thrown except 
handle is at the off aa “Fa 
Below this controller wil] be seen a 
mutator or interrupter and two i 7 
brushes. To the left of the interry f 
and mounted on the saine sind a 
several discs. This interrupter ig atin 
through gears, by a small Series rie: 
mounted on the bottom of the controlle 
case. The commutator—which is the Qs 
sential part of the speed-regulating de 
vice—is built up of ordinary commutgty 
segments. These, however, are arranged 
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Fic. 1.—Tar ‘“‘RaEocrat” AssEMBLED AND READY FOR INSTALLATION. 


be noticed that the upper part of this is 
nothing more than an ordinary controller, 
the handle turning a conducting cylinder 
which makes and breaks electrical con- 
tacts in the usual way. This part of the 
controller presents nothing unusual, and 
it is used for starting the main motor 
by means of the ordinary starting rheo- 
stat. Just to the right of the main con- 
trolling cylinder will be seen a reversing 
switch, which also shows nothing unusual. 
This reversing lever interlocks with the 
main controlling cylinder, so that it can 


somewhat differently. There ar, “HMMs, 
diametrically opposite points, two large " 
segments. Adjoining these, oD (ay 
sponding sides, are several smaller iin, 
ments connected together and to the i. ) 
segments by coils, the latter being HE», 


tained in the discs mounted on the inter ¥ 
rupted shaft. . Following the small a tm 
mutator segments, which are connect sf 
gether through these coils, are several sm " 
have no electricl ne 


dead segments which ee 
: atl : | 
connections. The remaining p4 Ae 


ts 
interrupter between these dead segim® 
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ui the large segments are filled up with 
ats insulated from each other, but 
which can be coupled together. This coup- 
ing is effected by the controller handle, by 
yeans of 8 rocker arm and a loose sleeve 
on the interrupter shaft. After the con- 
inller handle has started the main motor 
wi then cut out the starting resistance 
hich is momentarily introduced to allow 
dye interrupter to start, a further motion 
jy means of @ cam acting through the 
ncker arm just mentioned presses the 
je sleeve iD toward the interrupter. 
This engages successively in projecting 
gring contacts attached to the two large 
iierrupter segments an| those insulated 


8 of 
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been connected through the sleeve to the 
large ones. 

The action of the controller will be 
understood from the accompanying wiring 
diagram. At the extreme right, at the 
top, are seen the reversing contacts. Next 
are the contact fingers of the main con- 
troller. The first motion of the controller, 
through these contact fingers, closes the 
main circuit, and, at the same time, closes 
a shunt circuit around the commutator. 
The main motor is then started up on 
the starting resistance shown diagram- 
matically connected to the main controller 
fingers on the right. At the same time, 
the circuit is closed through the small con- 
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DiagRaM oF ULKCULTS AND COMMUTATING INTERRUPTER OF THE ‘‘ RHEOCRAT.” 


quents lying between the dead commuta- 
"Sgments and the large ones. Thus, the 
uuer the sleeve is pushed in, the more 
these segments are engaged and con- 
Mel together electrically. This, in 
let, merely increases the breadth of the 
* Sgments. In any position of the 
miller handle the interrupter is prac- 
=: Y made up of six divisions—the two 
* Sgments and those connected to 
. through the sleeve ; the two divisions 
mal Segments connected to the large 
E through coils; and the two groups of 
tpn consisting of the small 
1 Which are always dead, and 

segments which have not yet 
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troller motor. This being a series motor, 
no starting resistance is necessary. It at 
once speeds up, driving the interrupter 
through the gears until the latter reaches 
its normal speed of about 1,000 revolutions 
per minute. While the controller handle 
is moving around and cutting out the start- 
ing resistance, sufficient time is given for 
the small controller motor to bring the 
interrupter up to full speed. The next 
movement of the controller handle opens 
the shunt circuit around the interrupter. 
The main current to the motor armature 
must then pass through the interrupter. 
The latter is revolving at its full speed of 
1,000 revolutions per minute, and the 
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current through it is broken twice every 
revolution. Thus, current is supplied to 
the armature, not continuously, but dur- 
ing short periods only, for with the con- 
troller handle in this position the circuit 
is completed through the interrupter only 
while the brushes are resting on the two 
large segments and the coil segments. A 
further movement of the controller handle 
connects in the two interrupter segments 
adjacent to the large ones, thus increasing 
the breadth of the latter and increasing 
the time during which current can pass 
to the motor by a corresponding amount. 
The successive movements of the controller 
handle connect in other segments until 
all have been connected electrically to the 
two large ones. In this way the time 
during which the current is supplied to 
the motor, and during which it is inter- 
rupted, is controlled, and as the speed of 
the motor depends upon the rate of 
supply of energy, it will vary for every 
position of the controller handle. This 
device, therefore, gives a method of speed 
control, and as the speed is not controlled 
by means of a rheostat, there is no rheo- 
static loss. The function of the discs 
mounted upon the interrupter and con- 
nected to certain segments is merely to 
prevent sparking at the instant of break- 
ing or interrupting the circuit. 

This method of controlling the speed 
shows several interesting results. Al- 
though, during the periods of electrical 
activity, the full voltage is applied to the 
motor, it is claimed by the manufacturer 
that the method of control is practically 
a voltage-control method—that is to say, 
with a given supply voltage and a given 
position of the controller handle the speed 
of the motor is independent of its load. 
The current which will flow during the 
periods when the circuit is closed through 
the commutator will depend only upon the 
counter electromotive force of the arma- 
ture, and the motor will adjust itself so 
that the requisite torque is developed. 
Any change in the load will only change 
the speed of the motor sufficiently to allow 
the necessary change in the counter elec- 
tromotive force to take place, exactly as 
occurs in a shunt motor under normal 
conditions. 

The effect of this method of control may 
be represented by the accompanying dia- 
grams. The upper diagram is a hypo- 
thetical case, where the voltage of the 
supply is 100, the torque to be furnished 
by the motor requires a current of thirty 
amperes, and the motor is to be run at 
half speed. The controller handle will 
then be set so that current will flow 
through the commutator during one-half 
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of every revolution; but since there are 
two breaks during every revolution, cur- 
rent impulses will be sent into the motor 
and interruptions will take place twice 
during a revolution. In the upper dia- 
gram the lower series of short lines repre- 
sents the periods during which thirty am- 
peres are flowing through the motor. 


Above this are the corresponding voltage 


lines. The breaks in these lines represent 
the periods during which no current is 
allowed to flow to the motor. The energy 
consumed by the motor during the periods 
of electrical activity is taken in at a rate 
of three kilowatts, but during half the 
time no energy is absorbed; therefore the 
average supply is at the rate of one and 
one-half kilowatts, and the speed of the 
motor will be only half of what it would 
be were full voltage applied. The shaded 
rectangles in this diagram represent the 
energy which is delivered to the motor, 
while the dotted line represents the 
average rate of supply. 

The lower diagram represents the con- 
ditions of a similar motor controlled by a 
rheostat. The voltage is, as before, 100, 
and the current necessary to develop the 
torque is thirty amperes. ‘The power sup- 
plied by the system is then three kilowatts, 
represented by the upper line. As the 
speed of the motor is to be only one-half 
normal, the voltage at its terminals must 
be reduced by means of a rheostat to fifty 
volts; therefore the energy useful in the 
motor will be represented by the lower 
shaded rectangle. The total energy sup- 
plied by the system is represented by the 
two hatched areas, the upper one, cross- 
hatched, representing the loss in the 
rheostat. It is evident that the area of 
the lower rectangle in this case is just 
equal to the sum of the shaded rectangles 
of the upper diagram, or to the area of 
the rectangle included between the dotted 
line and the base line. There is thus a 
saving of energy effected by the “Rheo- 
erat,” which under the conditions as- 
sumed, is equal to the energy used by the 
motor. 

As mentioned above, this latter method 
of control gives a constant speed for every 
setting of the controller handle, so that, 
under the two conditions just "assumed, 
the speed of the motor will be constant 
at one-half normal for the “Rheocrat” 
control and independent of any variation 
in the work required of the motor, while 
with rheostatic control the speed of the 
motor will vary with every variation in 
the work thrown on it. 

Returning to the controller wiring dia- 
gram, in the upper left-hand corner is 
shown an automatic cut-out switch con- 
trolled by a solenoid connected in series 
with the motor field. This is arranged to 
work as an overload or underload cut-out. 
There are also shown diagrammatically 
resistances which are introduced into the 
field of the main motor when it is desired 
to increase the speed above that given 
when the motor is connected directly 
across the mains. When the motor is 
operating on these steps, the “Rheocrat” 
commutator or interrupter is cut out and 
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shut down, the main motor running as an 
ordinary shunt motor with field control. 
In the newer types of “Rheocrat” an ar- 
rangement somewhat different from that 
shown in Fig. 1 has been adopted. The 
interrupter is mounted in a vertical posi- 
tion and driven by a direct-connected 
motor. This gives a more convenient ar- 
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by jumps. 


As pointed out above, this con lle j 


designed to be applicable to * 
standard motor operating from aire 
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SHADED AREAS REPRESENT ENERGY, ALL USEFUL. 


rangement. It is said that there is no 
danger when starting up a motor of 
throwing the “Rheocrat” interrupter into 
action before it has reached its normal 
speed. The same is true when it is de- 
sired to decrease the speed of the motor 
after the maximum speed has been at- 
tained, the controller motor in every case 
bringing the interrupter up to full speed 
before it is thrown into. action. The 


introduce the undesirable losses of 4 


latter. 


In size this controller is not out of t 


way. A controller for a five-horse-po 


motor of the type illustrated is a 


twenty-seven inches high, fourteen inch 
wide, and eight and one-half inches dee 


The ‘apparatus is designed to be entire 


self-contained. It can be used by anyu 
chanic without particular training. 
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Upper Portion, 


ratio of speeds given by these controllers 
is one to four, the last twenty per cent 
being obtained by. means of the field con- 
trol which is permissible in any standard 
shunt-wound motor. Higher ratios are, 
of course, obtainable through a special- 
wound motor for field control, but the 
one mentioned has been found sufficient 
for machine tool operation and can be 


Lower Portion, USEFUL ENeréy. 


that is necessary is to set the revel 
lever to give the desired direction of 


tation, and to turn the controller 1 
until the desired speed is enn 


controller is, of course, stall 
motors which have already been 2 : 


The wiring connections . se 
simple and may be. made. by’ 
nary wireman. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


EXTENSION OF THE SYRACUSE & SUBURBAN—The Syra- 
cuse & Suburban Railroad will extend its tracks from the present 
terminal further into the village of Jamesville and build a terminal 


station there. 
IMPROVEMENTS ON THE SAVANNAH LINE—The Savannah 


* pectric Company intends to spend, during the coming year, about 


atts 


atts 





GY. 











nyo 







$100,000 in improvements. The most important work will be the 
placing of heavier rails among all the car lines. 


MUNICIPAL OWNERSHIP OF THE TORONTO STREET 
RAILWAYS—A resolution has been introduced in the Toronto 
council, enabling the city to appeal to the legislature of the Province 
of Ontario for permission to take over the street railways of that 
city. 

PUBLIC OWNERSHIP OF THE HAMILTON, ONTARIO, 
STREET RAILWAYS—The question of municipal ownership of 
the street railways has been agitated for some time in Hamilton, 
Ontario. The president of the railway has announced that it can 
be purchased for $875,000. 


EXTENSION OF THE BOSTON SUBWAY—Work is to be be- 
gun immediately on the first section of the Washington street sub- 
way. This section runs from Bennet to Kneeland street. Next 
week bids are to be opened for the construction of the second sec- 
tin of the subway running from Kneeland street to Boylston 
street, 


PLAN CHICAGO-IOWA CITY ELECTRIC RAILWAY—The 
survey for an electric railway from Iowa City, Iowa, to Chicago, a 
distance of 230 miles, has been started. A part of the proposed line 
is completed. It will touch Davenport, Rock Island, Milan, Ster- 
ling, Dixon and De Kalb, the Aurora-Chicago line completing the 
system. The work will begin next spring in making the connec- 
tions, 


MARCONI STATION AT CAPE RACE—The Marconi wireless 
telegraph station at Cape Race has been completed. The Allen Line 
steamer Tunisian was the first ship to communicate with it. The 
Canadian cruiser Minto tested the efficiency of the station from a 
istance of 150 miles. This was one of a series of tests maintained 


by the Canadian government in the interests of the St. Lawrence 
Toute, 


NEW ELECTRIC POWER FOR MONTREAL—The Westing- 
house Electric and Manufacturing Company is manufacturing an 
‘00-horse-power alternating-current generator for the Shawinigan 
Water and Power Company, which will be installed at the falls of 
the Shawinigan river. The power to be generated will be trans- 


ultted thirty-four miles to Montreal for use in manufacturing 
Dlants in that city. 


<a COMPANY INCORPORATED—The International Cur- 

es wn Company, of Buffalo, has been incorporated under the 

rh @ state of New York. The company is capitalized at 

“ing = its directors are Henry Lewis, Edward Delahunt, of 

si i Thomas MacDonald, of Paterson, N. J. The company 

a ufacture a new motor-wheel which will be known as the 
t Driven by Water Currents.” 


ELECTRICITY ON THE LACKAWANNA RAILROAD—It has 
j Pasig that the Lackawanna Railroad has been making 
oe ce py time to substitute electricity for steam as a motive 
teased € suburban lines. The work of installation will be 
mibutban fie S00n as some of the grade crossings along the 

Rody the Lackawanna have been abolished. From 
i feet, € announcement is stated to be without foundation 
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MEADEVILLE, PA.—Plans are being made for the 











building of an electric railway from Cleveland, Ohio, to Meadeville, 
Pa. The line will be known as the Cleveland, Geneva & Meadeville 
Electric Railway. It is stated that the road and equipment will 
cost $1,250,000. The proposed route is from Geneva to Austinburg, 
Jefferson, Ohio, to Denmark, Gould and Pierpont, in Ashtabula 
County, Ohio, and from the latter place to Meadeville, via Penn 
Line, Linesville and Conneaut Lake. 


ESTIMATE OF THE COST OF A MUNICIPAL LIGHTING 
PLANT AT MILWAUKEE, WIS.—The following estimate of the 
cost of municipal lighting has been presented to the Milwaukee 
city council: (1) The power-house exclusive of the site will cost 
$175,000. (2) The wires, poles, conduits, etc., will cost $460,000. 


‘(3) If the underground work is confined to seventy-five miles the 


entire expense of the system may be held within $500,000. (4) The 
estimates are based upon a system that would light the streets of 
the city of Milwaukee at the rate of $54.35 per lamp. The city is 
now paying $99 per lamp for underground service and $81 per lamp 
for the overhead. This feature of the report is the most important 
assertion presented. At the least calculation it would save the city 
$50,000 a year. 


DEVELOPMENT OF THE WATER POWER OF THE ST. LOUIS 
RIVER—It is announced that the Great Northern Power Company, 
of Duluth, Minn., is prepared to go ahead with the great project 
of developing the water power of the St. Louis river. Charles D. 
Barney & Company, of Philadelphia, bankers, and a prominent New 
York bank, and the General Electric Company have taken up the 
issue of $4,000,000 worth of bonds of the Great Northern Power Com- 
pany. Contracts are to be at once awarded for the necessary 
machinery and work will be begun on the river this winter. Power 
may be delivered in Duluth one year from the present time. Pro- 
posals were received some time ago for furnishing three turbine 
wheels of 12,500 horse-power each. Each wheel will be directly 
connected to a 10,000-kilowatt generator. 


RIGHT OF METROPOLITAN STREET RAILWAY TO LEASE 
TO INTERURBAN STREET RAILWAY—The Appellate Division 
of the Supreme Court of New York has affirmed the judgment deny- 
ing the motion of an injunction to prevent the leasing of the 
Metropolitan Street Railway Company, of New York, to the Inter- 
urban Street Railway Company for 999 years. The opinion of the 
Appellate Division states that the Metropolitan “had the power 
and the capacity to make the lease, and, as a matter of fact, that 
it was authorized by the stockholders, and that there was no fraud 
or wrong perpetrated upon such stockholders of the Metropolitan 
Street Railway Company by any persons standing in the relation 
to them of trustees, or in any fiduciary relation, but that the acts, 
whether prudent or imprudent, of such persons, were performed in 
perfect good faith.” 


METROPOLITAN’S BALANCE SHEET—The financial condi- 
tion of the New York City Railway (the Metropolitan) is shown 
by a recently published general balance sheet as of September 30: 
assets, cost of road, etc., $5,096,375; stocks and bonds, $8,613,332; 
accrued dividends on stocks of other companies, $13,894; supplies 
on hand, $248,465; open accounts, $10,423,240;. cash on hand, 
$518,454; cash on deposit to pay coupons and rentals, $590,513; 
prepaid and undistributed accounts, track rentals, etc., $313,875; 
profit and loss deficiency, $1,940,464; total, $27,758,613. Liabilities, 
capital stock, $8,459,200; New York City Railway Company 3 per 
cent notes, $660,000; loans and bills payable, $1,110,000; interest 
due and accrued, $9,917; rentals due and accrued, $1,878,163; taxes 
due and accrued, $918,719; coupons and rentals due, not presented, 
$590,513; due wages and supplies, $1,163,570; open accounts; 
$2,601,067; Metropolitan Securities Company, securities due them 
under subscription, $9,556,800; reserve for controlled companies, 
$820,663; total, $27,758,613. 


NEW TROLLEY LINE IN LONG ISLAND—The Central Long 
Island Railroad Company has applied for franchises to construct 
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and operate a trolley line from Cold Spring Harbor through the 
summer resort towns on the north side to Mineola. At Mineola it 
will communicate with the line running through Mineola, Hemp- 
stead, Freeport and Queens. The proposed line is to form part of 
a scheme that contemplates the opening of the north shore of 
Long Island by trolley from Flushing to the west end of Long 
Island. The work will not all be done at once, but large sections 
will be laid from time to time. A public hearing on the applica- 
tion for franchises will be held before the Nassau County Board 
of Supervisors on Monday, December 12. 


PUBLIC OWNERSHIP OF THE OTTAWA STREET RAIL- 
WAYS—At a recent meeting of the Ottawa city council a pro- 
posal was made by the mayor that the city endeavor to purchase 
the street railways. The matter was referred to a subcommittee 
which decided to have a deputation wait on the Ottawa Electric 
Railroad Company to make a proposition to buy a controlling 
part of the stock or to buy the railroad outright. The deputation 
conferred with the gentlemen holding controlling interests in the 
railroad and with the secretary and treasurer of the company and 
asked that a price be named. The directors of the company were 
consulted and a price of $2,500,000 given. It will now be neces- 
sary to submit a by-law to the electors before anything further 
can be done and it will also be necessary to obtain both a Dominion 
and provincial charter before the city can take over the road. 


TELEPHONE SERVICE ON THE ERIE RAILROAD—The Erie 
Railroad has completed plans for the installation of a telephone 
service between Cleveland and Jersey City. Communications have 
been sent out to telephone contracting firms, asking for estimates of 
the cost of the work, and the replies to these communications are re- 
ceived. The cost of the service is not given, but it is understood to be 
between $100,000 and $125,000. The cost will be practically limited 
to the cost of the copper wire used for transmission. The regular 
telegraph poles will be utilized to carry the wires. It is the inten- 
tion of the company to construct the line at present between Cleve- 
land and Jersey City, where direct connection can be made with 
the general offices in New York. The service will be modeled more 
or less after the New York Central system, which connects the 
general offices in New York with the general offices of the Lake 
Shore in Cleveland and the LaSalle street station in Chicago. The 
same principles will be applied in the construction of the system. 
It is not probable that work will be commenced on the system 
until next spring. 


TELEPHONE COMPANIES MERGE IN VIRGINIA AND 
MARYLAND—Articles of merger and consolidation have been filed 
for record in the clerk’s office of the Superior Court between the 
Winchester Telephone Company of Virginia and the Cumberland 
Valley Telephone Company, of Baltimore city. The former com- 
pany was incorporated November 21, 1899, with a capital stock of 
$35,000, and the latter company July 7, 1902, with a capital stock 
of $200,000, being a consolidation of the Western Maryland Tele- 
phone Company of Carroll County and the Boyds Telephone Com- 
pany of Montgomery County. The merger provides that the Win- 
chester Telephone Company shall become a part of the Cumberland 
Valley Telephone Company and will operate under the name of the 
latter company. The capitalization is $200,000, divided into 2,000 
shares of $100 each. The officers of the new company are: presi- 
dent, John Hinkley, Baltimore; vice-president, William B. Bar- 
nard, St. Davids, Pa.; secretary, George W. Leonard, Baltimore; 
and treasurer, Samuel R. Caldwell, Philadelphia, Pa., who, with 
Cc. A. E. Spamer, T. Foley Hisky, Louis J. Berger, Frederick J. 
Singley, Charles M. Clement, Thomas J. O’Neil and Robert T. Bar- 
ton, are constituted a board of directors. The companies named 
have telephone lines in western Maryland and West Virginia. 


NEW ELECTRICAL EQUIPMENT AT A SPANISH COLLIERY 
—The Alquife Mines and Railway Company, which operates mines 
in the south of Spain, has placed a contract in Great Britain for 
the complete electrical equipment of its mines. It has secured 


the water rights of the Rio Alcazar and will be able to obtain at 
least 3,000 or 4,000 horse-power from a fall of 280 feet. The elec- 
trical plant will consist of a Scott & Mountain three-phase alter- 
nating-current generator of 250 kilowatts. The generator is to be 
direct-connected to a 300-horse-power double Pelton wheel with a 
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special governor. The generator will deliver three. 
500 volts to a transformer. The current will be st 
volts and transmitted a distance of about 10,0 
mine. At the mine the current will be stepped down to 500 vol 
for the motors by means of static transformers ang to 250 2 
for the lighting circuits. Two 100-horse-power motors for in 
the briquetting machinery are to be installed at the mine and i 
six fifteen-horse-power motors for driving the hoists, There will 
be nine five-horse-power motors for driving the workshops ang 
the feeding gear from the kilns. About 275 incandescent lamps 
will be used. 


Dhase current a: 
epped up to 5,500 
00 metres to the 


ELECTRIC LOCOMOTIVES FOR FREIGHT TRAFFIC oN 
THE NORTH EASTERN RAILWAY, ENGLAND—According to the 
Mechanical Engineer, London, electric traction in British railways 
has hitherto been confined to passenger traffic. The North Eastern 
Railway Company has, however, introduced electric locomotives 
tor handling goods trains on the quay side branch of its Tyneside 
lines. This is in addition to the electric passenger service which 
it runs on the same branch. The road runs mainly underground 
and up a gradient of one in twenty-seven. As the loads to be 
hauled are usually heavy, the atmosphere becomes very bad when 
steam locomotives are used. On this account it has been impossi- 
ble to work a frequent service without danger of suffocating the 
men employed on the trains. This difficulty is overcome with the 
electric locomotive. The electric locomotives are capable of hauling 
a 300-ton car train at a speed of fourteen miles an hour on the 
level and of starting a 150-ton train on the maximum gradient under 
all conditions of weather. In running up this grade a speed of 
ten miles an hour is made. The current is supplied by a third 
rail, except where it would be inconvenient on account of com- 
plications of shunting yards, and in these places an overhea 
construction is used. The locomotives were built by the Brush 
Electrical Engineering Company and the electrical apparatus was 
supplied by the British Thomson-Houston Company. 


LEGAL NOTES. 


DUNCAN ELECTRIC MANUFACTURING COMPANY 
FAVORED BY DECISION—On November 1, in the Circuit Court 
of the United States for the District of Indiana, Judge Anderson 
handed down a decision dismissing the bill brought by the Siemens 
& Halske Electric Company of America against the Duncan Electric 
Manufacturing Company, Lafayette, Ind., for want of equity. This 
and was brought upon the alleged infringement of three patents 
bearing upon the construction of electrical measuring instruments. 


TORONTO LOSES SUIT AGAINST THE BELL TELEPHONE 
COMPANY—The suit of the city of Toronto against the Bell Tele 
phone Company has been dismissed by the privy council. The suit 
was brought to restrain the company from entering upon or tearing 
up the streets of the city for the purpose of erecting poles or 
stringing wires. The decision practically gives to the company the 
power to do as it pleases in the city without obtaining a franchise 
or securing any authority from the city officials. It is probable 
that the city will appeal to the Dominion parliament and seek 
legislation giving the municipality control of its streets. This 
step is favored by Mayor Urquhart. 


RIGHT TO CONDEMN TRAMWAY SITES IN UTAH—According 
to a recent decision of the Supreme Court of Utah, the construction 
and operation of roads and tramways for the development and 
working of mines is a public use, and the statute which gives the 
right to condemn such property by right of eminent domain i 
declared to be constitutional. The opinion was rendered in the 
decision of an appeal from the decision of the district court whereby 
the plaintiff was given a right of way over the defendants ich 
The defendants appealed from the portion of the decision oe 
the plaintiff a right of way over their property, basing their Uta 
on the ground provided by the constitution of the state of Ui, 
which says that private property shali not be taken or ss 


for public use without just compensation. The oe 
right to condemn on the right of eminent domain other react 


of a tramway to facilitate the milling, smelting or 
of ores or the working of mines. 


eA ee Oe 


Ee a a a | 








00 
he 
ts 
ts 


ill 
hd 


Yovember 26, 1904 





PERSONAL MENTION. 
OHN STANLEY has been appointed general manager of 
raction property in New York state. Mr. Stanley 
tendent of the Cleveland Electric Railway Com- 


MR. J 
the West Shore t 


has been superin 
pany. 
MR. HENRY F. KELLOGG, one of the pioneers in the electrical 


fraternity and a well-known man in the electric railway field, has 


assumed the management of the railway department of the Frank 


pidlon Company, of Boston, Mass. 


mR. JAY H. PERKINS, manager of the Youngstown (Ohio) 
Consolidated Gas and Electric Company, has tendered his resig- 
nation. Mr. Perkins has accepted the management of the Wilkes- 
barre Gas and Electric Company, of Wilkesbarre, Pa. 


MR. FRANK RIDLON, president of the Frank Ridlon Company, 
of Boston, was a New York visitor during the present week, renew- 
ing acquaintances with many of his old-time friends. Mr. Ridlon 
is one of the pioneers of the electrical industry, and takes a very 
active interest in the affairs of his company. 


MR. E. W. LLOYD, of the Chicago Edison Company, has been 
appointed by President Davis to prepare a report on purchased 
dlectric power in factories, to be presented at the twenty-eighth 
convention of the National Electric Light Association. Mr. Lloyd 
has already begun work on this report and it is a subject of great 
importance to central stations. The power-load is rapidly becoming 
an important part of the business in many localities. 


MR. OREN S. HUSSEY, formerly connected with the laboratory 
of Thomas A. Edison, and later with the Thomson-Houston Electric 
Company and the General Electric Company, has been elected 
vice-president of the Frank Ridlon Company, of Boston, Mass. Mr. 
Hussey is a graduate of the Massachusetts Institute of Technology, 
and is an electrical and mechanical engineer of ability and stand- 
ing. He will be a valuable member of the staff of the Ridlon 
Company. 


MR. ALBION D. T. LIBBY, E. E., for the last four years power 
engineer of the Kellogg Switchboard and Supply Company, has re- 
signed that position to become associated with the Dean Electric 
Company, of Elyria, Ohio. Mr. Libby received his first telephone 
training with the Western Electric Company, at Chicago, IIl., hav- 
ing served successively in its shop, telephone experimental 
laboratory, installing department and engineering department. 
While with the Kellogg company he had charge of the designing 
and constructing of all of its power equipment, which included 
much original investigation. He will have direct charge of the 
power engineering and supervision of the installing for the Dean 
Electric Company. Mr. Libby was a pioneer in the design and 
construction of the first complete.and efficient power plants in the 
independent telephone field, having brought them up to the standard 
set by the modern designs of central battery switchboards. 


AUTOMOBILE NOTE. 


GORDON BENNETT CUP RACE ENTRIES—The racing com- 
mittee of the Automobile Club of America announces that the con- 
ditions governing the receipt of entries in the United States for the 
Gordon Bennett cup race has been amended as follows: (A), ex- 
tending the date at which entrants’ cars must be placed at the 
disposal of the committee (which was previously fixed for April 
1) to May 1, 1905; (B), that each entrant must file with the 
club secretary before May 1, 1905, an affidavit that his car has 
been entirely completed for a period of over two weeks. The date 


of closing of entries in the United States remains the same, viz., 
December 15, 1904. 


ELECTRICAL SECURITIES. 


woe the market during the last week was irregular and even 
as = times, there was little abatement in activity. Dealings 
ie ee agi the million shares mark several times during 
di vied is is was all the more remarkable as for at least two 
mmunication between financial centres was seriously 

bered by reason of a big storm which carried disaster to many 
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parts of the country. Prices, at the close of the week, were in many 
cases at a new high level, and that there is more behind the con- 
dition than mere professional manipulation would seem to be 
indicated by continued reports of business improvement. In wire 
and steel and in crude copper a noticeable betterment has come 
about. The announcement has been made that within the past 
six weeks six large eastern roads have taken back some 25,000 
employés discharged earlier in the year. Figures for the foreign 
trade for October showed a total export value of $162,570,393, an 
increase over the same month a year ago of $2,200,334. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 19. 


New York: Closing. 
Brooklyn ‘Rapid « Transit. ..........<cccccscee 681% 
COMAOHGMION GOs. 2 ooo eas dices wiacecesndenss 218 
CROMGEAT IGOUNG sas bs. de cet ce ecdescawewas 184% 
Interborough Rapid Transit................ 154 
Minas County Micetrie. .. cnc ccccsccccccs 203 
Mamhattan HIGUSIOd << «6... cccccucccecccvecs 167% 
Metropolitan Street Railway............... 124% 
New York & New Jersey Telephone........ 15914 
Westinghouse Manufacturing Company...... 190 


The general balance sheet of the Interborough Rapid Transit 
Company as of September 30, 1904, shows total assets of $42,321,178, 
and liabilities of $40,136,819, leaving a surplus of $2,184,359. Since 
the opening of the subway the Interborough company has been 
operating for thirty-six per cent of the gross earnings. 

The general balance sheet of the Manhattan Railway Company 
(operated by the Interborough Rapid Transit Company) as of 
September 30, 1904, is as follows: assets, $104,490,802; liabilities, 
$97,381,813, leaving a surplus of $7,108,989. 

Consolidated Gas directors have declared a quarterly dividend 
of 21% per cent, being an increase of % per cent for the quarter. 
This places the stock on a 10 per cent dividend basis. The dividend 
is payable December 15. 


Boston: Closing. 
American Telephone and Telegraph........ 145 
Edison Electric Illuminating............... 240 
MISRRAGTIUIRCLID TRIGOERIC «<5 5 cc cee c cewscnees 59 
New England Telephone.................... 134 
Western Telephone and Telegraph preferred. 100 

Philadelphia : Closing. 
Electric Company of America.............. 11 
Electric Storage Battery common.......... 814% 
Electric Storage Battery preferred......... 814 
PIIAGONIN TRIGCUING eo. 665d vidi de ceucwnds< 8% 
Philadelphia Rapid Transit................ 17% 
United Gas Improvement.................2. 106% 


Philadelphia Rapid Transit directors have made a call of $5 
per share on the stock. It is payable January 20, 1905. The pres- 
ent call yields $3,000,000 on the 600,000 shares, making the total 
amount of capital paid in, upon the payment of this call, $12,000,000. 

The Philadelphia Electric Company has declared the regular 
semi-annual dividend of 2% per cent (21% cents per share) on 
the paid-in capital, payable December 15 to stock of record 
November 19. 


Chicago: Closing 
Clean RONG oe Fai cfct Gackt test. 143 
Chicago Edison WARNS 6 COs ada Sewieceawee 170 
Metropolitan Elevated preferred........... 67% 
National Carbon common.................. 41% 
National Carbon preferred................. 108 
Union: "Trackiom  Commaeah. <o o5 coc dieses ceiceds 14% 
Union Traction preferred... .<ccidcccceces 42 


The directors of the National Carbon Company have declared 
a dividend of 1%4 per cent on the common stock, payable January 
14 to stock of record January 4. This will be the first dividend 
ever paid on the common shares of the company, and is stated to 
be on a semi-annual basis of 1% per cent. 

It is reported that the Union Traction Company is about to raise 
$5,000,000, of which $800,000 is to be used to pay back rentals due 
on underlying companies. 
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TELEPHONE AND TELEGRAPH. 


DIXON, NEB.—A telephone company has been organized in this 
town. 


HUTCHISON, KAN.—Inman is to have a mutual telephone 
exchange. 


BETHLEHEM, PA.—The Pennsylvania Telephone Company has 
placed its new system in operation. 


WARNERVILLE, NEB.—It is rumored that a telephone com- 
pany will be organized in this vicinity. 


PLOWVILLE, PA.—The Conestoga Telephone Company will run 
wires through this place from Geigertown. 


POWERSVILLE, I[OWA—The Shell Rock Valley Telephone Com- 
pany, of Shell Rock, will build a rural line to this place. 


SALEM, ORE.—The Pacific States Telephone and Telegraph 
Company has purchased a lot on which to erect a new building. 


SAVONBURG, KAN.—The Savonburg-Leanna Telephone Com- 
pany will install a large modern switchboard in its local exchange 
here. 


NEWARK, N. J.—The Chester Telephone Company will extend 
its line to Bartley, Flanders, Parker and Pottersville in the near 
future. 


PRIMGHAR, IOWA—The Gaza & Sutherland Telephone Com- 
pany, of O’Brien County, has been incorporated by Frank Tierney 
and others. 


FINDLEY, ILL.—The East Mutual Telephone Company has been 
incorporated at this place by James E. Francisco, Curtis Spicer 
and others. 


WELLINGTON, KAN.—The Anson Mutual Telephone Company 
will build a rural line into this city and connect with the South 
Haven Mutual. 


STERLING, ILL.—The Bell Telephone Company is making 
improvements to its system here. A new storage battery and switch. 
board will be installed. 


CHEROKEE, I0OWA—The Spring Brook Rural Telephone Com- 
pany, of Cherokee County, has been incorporated at this place 
by Henry Miller and others. 


LOOMIS, NEB.—The farmers of this vicinity have organized a 
telephone company to build a rural system. A line will probably 
be built from this town to Bertrand. 


NEW CASTLE, PA.—The Plaingrove Telephone Company is 
being organized by farmers of the eastern part of the county, who 
will establish an independent telephone service. 


ALBANY, N. Y.—The Citizens’ Telephone Company, of Akron, 
has been incorporated with a capital of $10,000. The incorporators 
are: James W. Stearns, Richard H. Bell, I. D. Eckerson, all of 
Akron. 


COLUMBIA, S. C.—The Colleton County Telephone Company 
has been given a charter to build a local exchange at Walterboro. 
T. B. Whatley is president and W. F. Gray, vice-president and 
treasurer. 


LOGANSPORT, IND.—At a recent meeting of the Flora Cooperat- 
ing Telephone Company it was agreed to purchase the telephone 
plant of John Q. Miller, which is operating in Flora. The two 
systems will be consolidated. 


MILFORD, IOWA—The Midland Telephone line, with head- 
quarters at Milford, is being extended to the northwest, and arrange- 
ments are being perfected to connect with the local exchanges at 
Lake Park and Spirit Lake. 


PRESCOTT, A. T.—The Western Union Telegraph Company will 
build a telegraph line between Prescott and Phenix at once, and 
some time during the coming year will extend its line from Tomb- 
stone to Bisbee and Douglas. 


BOWLING GREEN, OHIO—The Haskins Bell Telephone Com- 
pany, which was organized by Haskins men four years ago, has 
acquired the interests of the Haskins Mutual company and will 
hereafter control all the telephone business in Haskins. 
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RACINE, WIS.—At a recent meeting of the oj 
Company the directors were instructed to issue 
improvement and extension. A new building ¢ 
be erected. This will have a capacity of 5,000 tel 


tizene’ Telephone 
$200,000 bonds for 
© Cost $15,000 wiy 
ephones, 
EDWARDSVILLE, ILL.—Arrangements for anoth 
for the Central Union Telephone Company are nearly comp 
and it is expected that construction will begin soon. — - 
will run out the Springfield road three miles anda half 


er country line 


CARROLLTON, GA.—The Georgia division of the 
Telephone Company, which established headquarters h 
four years ago, has closed a deal with the owners of the 
local telephone exchange whereby the long-distance eo 
the city exchange. 


OSBORNE, KAN.—At the annual meeting of the board of 
directors of the Downs Western Telephone Company, held in this 
city recently, the following officers were elected: president, (, w 
Baldwin; vice-president, Chas. Dittman; secretary, Bartley Yost: 
treasurer, J. R. Loomis. : 


HARLAN, IOWA—A mutual telephone company has been organ- 
ized among the farmers of Lincoln Township to be known as the 
Lincoln Township Telephone Company. The company will build 
number of lines centering at Harlan. Officers: president, H. H. 
Paup; secretary, E. H. Erickson; treasurer, J. H. Paup. 


LEXINGTON, KY.—The Fayette Home Telephone Company is 
constructing a line to Maysville, Ky., where it will connect with 
the line of the United States Telephone Company. The line has 
already been constructed from Maysville to Carlisle and will be of 
the greatest advantage, in that it will give the exchange here con- 
nection with all principal points north and east. 


LYNCHBURG, VA.—The telephone contracted for some time ago 
by the city of Lynchburg to connect the city and the point on 
Pedlar river, from whence it is proposed to take the water for the 
system in course of building, has been completed and in operation. 
The line is about twenty-five miles in length, and will be a means 
of much convenience to the engineering department of the city 
during the construction of the system which is to cost nearly 
$1,000,000. 

INDEPENDENCE, ORE.—Riley Craven, W. W. Percival and W. 
A. Messner have organized a stock company to be known as the 
Independence Telephone Company, the purpose being to build a 
telephone line from Independence to Monmouth and elsewhere in 
the county as desired. The line will connect with the Luckiamute 
line at Monmouth, and is to work in connection with the Corvallis, 
Dallas, Falls City, McMinnville, Amity, Perrydale and McCoy 
Mutual lines, already established. 

GRAND RAPIDS, MICH.—The Marshall Telephone Company 
held a stockholders’ meeting recently, and voted to increase the 
capital stock from $15,000 to $50,000. Four new directors were 
elected, so that the present board will consist of V. A. Lepper, L. 
C. Miller, E. B. Fisher, W. J. Stuart, C. E. Tarte and Charles F. 
Rood. E. B. Fisher is president, V. A. Lepper vice-presidett, 
C. E. Tarte secretary and L. C. Miller treasurer. This company 
now is controlled by the Citizens’ Telephone Company, of Grand 
Rapids. 

ALTOONA, PA.—The poles along the United Telephone Com: 
pany’s line between Martinsburg and Roaring Spring, which was 
recently acquired by the Morrison’s Cove Telephone Company, i 
been reset and equipped with cross-arms to carry three lines of wee. 
This will also give communication with Roaring Spring over Mort 
son’s Cove lines. As soon as the work on the line to Roaring 
Spring is completed, another circuit of wires will be strung - 
Martinsburg to Williamsburg. The temporary connection betwe 
Martinsburg, Roaring Spring and Altoona has been made. 

BEDFORD CITY, VA.—The Southside Rural Telephone — 
has been organized with the following officers: A. dS. — 
president; S. H. Price, vice-president; Thomas pees 4 
manager, and J. M. Speece, secretary-treasurer. pn’ Davi 
directors are: T. K. Phelps, B. M. Franklin, W. E. B = ms 
Updike, A. C. Parker, M. S. Ninenger and J. H. Poll vai 
capital stock is limited to a maximum amount of a i 
minimum of $1,000. The company proposes beginning ® county 
build the line, and to extend it into all parts of the 
soon as possible. 
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ELECTRIC RAILWAYS. 


. NEWARK, N. J—Car service between Newark and Lyons Farms 
ill has been established. 

SOUTH BEND, IND.—Work has been started on the survey of 
ine the right of way for the Indianapolis, Logansport & South Traction 
te, Company. 
ne READING, PA—The Hummelstown & Campbelltown Electric 

Street Railway Company has begun the operation of its line from 
’r0 Hummelstown to Palmyra, a distance of eight miles. 
Dut OLEAN, N. Y.-Work is being rapidly pushed on the trolley line 
‘on between Salamanca and East Salamanca, by the Olean Street Rail- 
ets way Company which will construct a line through from that city 
to Salamanca. 
of AMERICUS, GA.—The city council is considering a proposition 
” submitted by a Rhode Island company contemplating the building of 
¥. a railway and complete electric lighting plant. The company will 
ai invest nearly $200,000 here. 

GRAND RAPIDS, MICH.—The Ohio Northern Traction Com- 
“a pany is seeking a franchise in Ann Arbor for an electric line, which 
“i is to run from Defiance, Ohio, through Adrian and Tecumseh, 
H Mason and Saline. Work is to begin on the line this fall. 

IOWA CITY, 1OWA—An effort is being made by property holders 
"is between Cedar Rapids and Waterloo to have the Cedar Rapids & 
ith Iowa City Electric Railroad, now completed between those two 
has points, extended to Waterloo. The survey has already been made. 
of KANSAS CITY, MO.—Eward D. Steger, owner of the Denison, 
” Bonham & New Orleans Railroad in Texas, and one of the promoters 

of the Kansas City-Duluth road, announces that French capitalists 
ag0 have promised all the money to construct the line and ultimately 
on to extend it to Galveston. 
: LONDON, ONT.—The plans for the new power-house for the 
ans Southwestern Traction Company have been completed, and as soon 
sty as the site is chosen tenders are to be called for. The structure, 
rly with machinery, will cost in the neighborhood of $200,000. it will 
furnish power for thirty miles of road. 
V. SPOKANE, WASH.—An extension of the electric line from 
the Ceur d’Alene City to Fernan lake is one of the plans the Ceur 
ia d'Alene & Spokane Railway Company proposed for next year. The 
in extension will be about three and a half miles long and will go 
ute by way of Silver Beach on Lake Cceur d’Alene. 
lis, ST. LOUIS, MO.—A franchise to operate an electric railway 
Coy from St. Louis to Valley Park has been granted by the county 
court of St. Louis County to the St. Louis & Valley Park Railroad 
any Company. The company proposes to construct a new suburban line 
the from the city limits along the Gravois by way of Fenton to Valley 
vere Park, 
L. 
" EL PASO, TEX.—The county commissioners of Dona Ana 
ent, County have granted a franchise for an electric line between Las 
any Cruces and Mesilla Park. It is understood that plans are under 
and way to construct a line between Las Cruces and El Paso. The 
franchise as far south as Anthony, N. M., is already in the hands 
: of promoters, 
ou: 
was _CONNERSVILLE, IND.—The franchise of the Indianapolis & 
ave Cincinnati Traction Company has been extended for another year 
an by the city council. Obstacles in the way of obtaining land for 
val Tight of way have made it impossible for the company to build its 
ing line to Connersville within the time specified in the original con- 
rom tract with the city, 
ee 

MINEOLA, N. Y—The Central Long Island Railroad has ap- 

any Dlied for a franchise to construct and operate a trolley line from 





pe Spring Harbor, L. I., through the summer resort towns on 
€ north side to Mineola, where it will meet the eastern terminus 







d of the line by whicn Mineola is connected, through Hempstead, Free- 
vid Port and Queens, with the city. 
The 





en, D. C.—The statement is made from authoritative 
inten on a double-track electrical railroad will connect Wash- 
agi Chesapeake Beach, cars running directiy from the 

€ city without change to the beach. It is expected that 
$ work of transforming the road from a steam to an electrical 
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line will begin immediately upon the close of next year’s excursion 
season. 


ELIZABETH, N. J.—Work has been started on the Morris 
County Traction Company’s electric railway, which is to connect 
Summit with: Elizabeth. The company now has a line in opera- 
tion in Dover which it is extending in both directions toward Lake 
Hopatcong and Morristown. When complete, the road will connect 
Elizabeth with Lake Hopatcong. At present, it is proposed te com- 
plete the road from Summit to Millburn. 


WASHINGTON, PA.—The Monongahela, Ellsworth & Wash- 
ington Electric Railway Company notified the commissioner of the 
Cumberland road that it would accept the commissioner’s condi- 
tions and take a franchise over the old National route. The pro- 
posed trolley line will extend from Monongahela to Washington 
through Odell, Bentleyville and Ellsworth. It will finally be con- 
nected with the proposed extension of the Wheeling & Elm Grove 
line to this city. 


LOUISVILLE, KY.—The Louisville & Southern Indiana Trac- 
tion Company will expend over $200,000 within the next six months. 
The company is now laying its tracks in Louisville preparatory 
te crossing the Big Four bridge, and early in the spring the new 
interurban line between New Albany, Jeffersonville and Louisville 
will be in operation. The company is also laying a second track 
between Jeffersonville and Glenwood Park so as to provide for 
rapid transit between New Albany and Louisville. 


DANVILLE, KY.—At a meeting of the city council F. T. Snyder 
gave bond to build an electric light plant for Danville and an 
electric road from this city to connect with Louisville & Nashville 
Railroad and Junction City. St. Louis capitalists are behind the 
scheme. The company contemplates extending the electric line 
from Junction City to Hustonville and through Uasey County, 
later making Danville the centre of an electric line that will run to 
Stanford, Lancaster, Burgin, Harrodsburg and Perryville. 


BANGOR, ME.—A1l right, title and interest in the Penobscot 
Central Railway has been sold at auction by the trustees, the 
State Street Trust Company of Boston, to the Penobscot Central 
Railroad Company, of New Haven, Ct., the purchase price being 
$174,000. It is generally expected that improvements and extensions 
will be made next year. The road extends from Bangor through 
several towns to Charlestown. in renobscot County. It is estimated 
that an expenditure of $100,000 will be needed to put the road and 
equipment in good condition. 


HAZLETON, PA.—The charter application for the Mahanoy 
City & Tamaqua Traction Company is said to be one of the moves 
toward the establishing of a great trolley system connecting lines 
in the east. When the line is built between Tamaqua and Mahanoy 
City it will be possible to journey from Shamokin to Philadelphia 
on trolley cars, with the exception of a few miles between Slating- 
ton and Lehighton. When the line is completed an effort will be 
made to induce the Lehigh Traction Company to extend its road 
from McAdoo to Delano, connecting there with the new trolley. 
This would make it possible to journey from Tamaqua to Scranton, 
using the third-rail system from Hazleton. 


INDIANAPOLIS, IND.—The Indianapolis, Logansport & South 
Bend Traction Railroad Company, of Indiana, designed to give 
direct connection between Indianapolis and South Bend, has filed 
articles of incorporation with the secretary of state. The capital 
stock is $10,000, and the directors are: John M. Caulfield, George 
H. Leslie, S. S. Perley, Edmund Taylor and Virginius Nicar, all 
of South Bend; J. J. Green, of Notre Dame, and F. Swigart, H. 
J. Crimond and J. G. Powell, of Logansport. It is stated in the 
articles of incorporation that the line will be constructed between 
Logansport and South Bend, passing through the towns and cities 
of Rochester, Plymouth, Mishawaka, South Bend and Notre Dame. 
The length of the line to be built is placed at sixty-five miles. 
The principal office of the company will be at South Bend. It is 
said that an extension from Logansport to Frankfort will be made 
without delay. While the articles of incorporation mention only 
the line between Logansport and South Bend, it is known that 
Indianapolis will have direct connection with South Bend through 
the Indianapolis & Northwestern Traction Company. 
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NEW INCORPORATIONS. 
MAHAFFEY, PA.—Mahaffey Electric Company. $5,000. 
CONCORD, N. H.—Winona Telephone Company. $2,500. 
DES MOINES, IOWA—Carroll Township Mutual Telephone 
Company. 94,992. 
CANTON, OHIO—Citizens’ Heat, Light and Power Company. 


$100,000. Incorporators: A. Howells and others. 

MANSFIELD, ILL.—Mansfield Electric Company. $10,000. 
Incorporators: E. E. Saylor, R. E. Rowe, C. W. Firke. 

CHICAGO, ILL.—Mead Electric Company. $1,000. Incor- 


porators: James L. Mead, Fred W. Bentley and Orpheus A. Harding. 


NEW YORK CITY—Safety Control and Electric Company. 
$50,000. Incorporators: William P. Godfrey and T. Ludlow 
Chrystie. 


HARRISBURG, PA.—York & Maryland Line Street Railway 
Company. To build a line in York County from Paradise to Logan- 
ville. $24,000. 


JERSEY CITY, N. J.—Standard Storage Battery Company. 
$500,000. Incorporators: Louis B. Dailey, H. O. Coughlan and B. 
Stafford Mantz. 


PORTLAND, ME.—Wilson Long-Distance Telephone Company. 
$250,000. President, M. W. Baldwin, Portland; treasurer, S. C. 
Knight, Portland. 


SPRING VALLEY, ILL.—Spring Valley Lighting and Power 
Company. $100,000. Incorporators: John McFadden, Reinhold 
Retchardt, Harry E. Brown. 


HELENA, MONT.—Havre Electric Company. To build a street 
railway in the city of Havre, and to construct telegraph, telephone 
and electric light lines. $100,000. 


WARNER, OHIO—Caldwell-Marietta Telephone Company. $25,- 
000. Incorporators: R. O. Wooster, A. L. Gracey, John Kaiser, 
William H. H. Jett and C. B. Barry. 


SCOTTSVILLE, N. Y.—The Scottsville Electric Light and Gas 
Company. $30,000. Incorporators: J. W. Salyerds, Scottsville, 
N. Y.; M. E. Lewis, Rochester, N. Y. 


ST. PAUL, MINN.—The Minnesota Light and Power Company. 
$75,000. President, Henry M. Lamberton; vice-president, Arthur 
Seitz, of Hoboken, N. J.; secretary, Fred B. White, Marcellus, 
N.Y. 


SHERMAN, ME.—Katahdin Farmers’ Telephone Company. 
$10,000. Directors: C. E. Milliken, Island Falls, Me.; S. W. Porter, 
Crystal, Me.; C. A. Wren, G. M. Morrison and T. D. Bradford, 
Sherman, Me. ‘ 


CUMBERLAND, MD.—Keyser-Burlington & Pittsburg Electric 
Railroad Company. To build from Keyser, Mineral County, to 
Petersburg, Grant County. $600,000. Incorporators: Archibald 
C. Willison, Abraham P. Gross, T. R. Palmer, John S. Siebert, 
B. W. Wright and W. G. Cail, all of Cumberland. 


ENGINEERING SOCIETIES. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS— 
Vol. xxi of the Transactions of the American Institute of Electrical 
Engineers is being distributed. This covers the work of the Insti- 
tute from the regular meeting in New York city, January 23, 1903, 
to and including the annual business meeting in New York city, 
January 23, 1903, to and including the annual business meeting of 
May 18 and 19 of the same year. An excellent portrait of past- 
President Charles F. Scott is also presented. 


PENNSYLVANIA STATE COLLEGE BRANCH, A. I. E. E.— 
The Pennsylvania State College branch of the American Institute 
of Electrical Engineers met in the Engineering Building, State 
College, on Thursday evening, November 17. A paper on “Com- 
pensated Voltmeters” was read by J. K. Madden. This was dis- 
cussed at length by members of the society. The next meeting 
of the Pennsylvania State College branch will be held on Decem- 
ber 7. 


COLUMBUS BRANCH, A. I. E. E.—The Columbus (Ohio) 
branch of the American Institute of Electrical Engineers held its 
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first meeting for the year on the evening of Novembe 
office of the Columbus Railway and Light Company, 12 North 4; 

street. An interesting local paper on “The Telephone” ane High 
by Mr. Rush E. Manley. The paper brought out a very ie 
discussion. The Columbus branch expects to hold nialiids = . 
a month during the winter, and will probably be locate rb — 
nent quarters by the first of the year. Mr. Marmaduke Cc an > 
secretary of the Columbus branch. : ” 


THE BOSTON BRANCH OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS—The first fall Meeting of th 
Boston branch of the American Institute of Electrical Sete, 
was held on the evening of November 17, at 8 p. m., in the aig 
building of the Massachusetts Institute of Technology, Clarendon 
street, Boston, Mass. The meeting was called to order by Mr. ¢ 
L. Edgar, chairman, and a committee of three appointed to 
nominate officers for the ensuing year. The committee brought in 
the names of Richard Fleming, of Lynn, as chairman; G, H. Stick- 
ney, also of Lynn, as secretary and treasurer, and J. I. Ayer, C. L, 
Edgar, A. E. Kennelly, Russell Robb and Charles B, Burleigh a, 
executive committee. All these gentlemen were unanimously 
elected for the ensuing year. Mr. Henry Keep, of the Gray National 
Telautograph Company, read the paper on the telautograph, which 
had been presented by Mr. James Dixon before the Institute meet- 
ing in New York. The paper was discussed at length. There had 
been provided a set of instruments, and the operation of these 
was viewed with considerable interest. 


OBITUARY NOTICES. 


WILLIAM ARTHUR HEYWOOD, general manager of the 
Pennsylvania Iron Works Company, died at Philadelphia, Pa, 
November 13, after a short illness. Mr. Heywood was born in 
Bolton, England, and came to this country in 1885, working in 
New York, Pittsburg and Chicago. He was made division engineer 
of the Philadelphia Traction Company, and when the Baltimore 
Traction Company decided to install a cable system, Mr. Heywood 
became the company’s engineer. He left the employ of the Balti- 
more Traction Company in 1893, and opened an office in Baltimore 
as a consulting engineer. Some years ago Mr. Heywood returned 
to Philadelphia and associated himself with the Pennsylvania Iron 
Works Company, becoming its general manager. He was well known 
in electrical and mechanical engineering circles. A widow and two 
sons survive him. The interment took place on Monday, Novem- 
ber 14. , 

MR. FRANK B. BRISTOL, vice-president of the Bristol Com- 
pany, Waterbury, Ct., the well-known manufacturer of record- 
ing instruments and patent belt lacing, died on the evening of 
Monday, November 21. Mr. Bristol had gone to his office at the 
factory in Waterbury for the evening mail in a covered automobile, 
and when returning crossed the tracks of the New Haven Railroad 
about eight o’clock. His machine was struck by a fast passenger 
train bound for New Haven, and he was killed instantly. The 
machine was in the middle of the track, and the covering prevented 
Mr. Bristol from seeing the train until it was too late. Mr. Bristol 
was one of the most prominent men in Waterbury, and was con 
nected with many orders throughout the state of Connecticut. He 
was a deacon of the Congregational Church, of Naugatuck. His 
three brothers, William H., Edgar H. and B. B. Bristol, are well- 
known members of the Bristol Company. 


FRANK J. COLBERT died during the evening of November 12, 
at his home in Detroit, Mich. Mr. Colbert was born in Detroit on 
May 25, 1874. Some months ago he went to Milwaukee to act a8 
private secretary to G. F. Randall, president of the National Electric 
Company. While acting in that capacity he was taken ill and was 
brought home for treatment. His progress for a time was favor- 


r 14, at the 


able, but an operation was ultimately deemed advisable, from 
effects of which he failed to rally. Mr. Colbert possessed naar 


usually keen sense of the humorous, with a great degree of nat 
fine instincts, and fey 


wit, though with it all he was a fellow of 
h excellé 


self-made men had such large numbers of friends in suc 
social circles. He was a member of several Chicago clubs and 
especially well known there. Mr. Colbert was western manag 
the ExecrricaL Review for several years, and prior to th 
he had been with the Mayer & Englund Company, o 
delphia, Pa. 
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ELECTRIC LIGHTING. 
sloUxX RAPIDS, IOWA—A contract has been let for an electric 


light plant. 

sranee. FLA.—The electric light company is arranging to 
put in a storage battery. 

ELIZABETHTOWN, N. Y.—Daniel F. Payne has placed in opera- 
tion his plant at Wadhams Mills. h 
SHENANDOAH, PA.—The Shenandoah Electric Illuminating 
Company is reconstructing its lines. 


DU BOIS, PA.—A number of business men are arranging to 
supply Mahaffey with electric lights. 


GOLDSBORO, N. C.—The city electric light plant is undergoing 
extensive repairs. Two 200-horse-power boilers are heing installed. 


CHARLES CITY, IOWA—A. L. Dodd and others seek a fran- 
chise for an electric light plant. Contracts will be let in the 
early spring. 

CAIRO, ILL.—The electric light plant which was burned re- 
cently will be replaced by a temporary building. New machinery 
has been ordered. 


MACKINAW, ILL.—The electric light plant of the village, 
owned by S. H. Thompson, was recently burned to the ground. 
The Joss is $6,000; the insurance, $3,000. 


ROME, GA.—The electric light company is making many im- 
provements in its plant. A new 5,000 incandescent light machine 
is being installed and other machinery added. 


SACRAMENTO, CAL.—A deal has been consummated by which 
A. H. Cheney, of the Madison Mercantile Company, secures control 
of the Arcata electric light plant. The purchase price is said to 
be $20,500. 


NIAGARA FALLS, N. Y.—The Niagara & Welland Power Com- 
pany has obtained permission from the Dominion Railway Com- 
mission to carry water over or under the Grand Trunk railroad 
in Stamford. 


BURLINGTON, VT.—The foundations of the new _ building 

which is to accommodate the municipal electric light plant are 

| practically completed and work on the superstructure will be 
| begun at once. 


DAMARISCOTTA, ME.—It is stated that the Twin Village Water 
Company, of Portland, which owns the system that supplies Damaris- 
cotta and Newcastle with water, has been granted a permit to set 
poles for electric lights. 


CUMBERLAND, MD.—The new electric power plant at dam No. 
don the Potomac river, about six miles west of Williamsport, is 
ready for business. The city of Martinsburg, fifteen miles distant, 
is connected with this plant. 


CHAMBERSBURG, PA.—At a meeting the borough council 
decided to offer the electric light plant for sale. The report of 
the committee appointed to investigate the matter set forth that 
the plant had proved a losing investment. 


= oe eer ee sel tC‘ 


’ RUTLAND, VT.—The contract for building the power-house of 
the Chittenden Power Company, at Mendon, has been awarded to 
JG. White & Company, of New York city, and the work of con- 
, structing the plant will be commenced at once. 





BOSTON, MASS.—The board of gas and electric light com- 
missioners has received a petition from the Lowell Electric Light 
Company for authority to issue additional capital stock to the 
amount of $60,000 for the payment of fioating indebtedness. 







* garaatae WASH.—D. L. Huntington, general manager of the 
ashington Water Power Company, states that the company has 
Secured all of the right of way for the Medical lake line, and will 


8oon let the contracts for the grading. The contract for the ties 
and poles has already been let. 


a “ph MINN.—The board of county commissioners has 
¥ grant the contract for power for the operation of well 
; » at White Bear lake, to the White Bear Electric Company. 
ipo Tuns for one year, with the county retaining the 
ese of extending the time to five years. 
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GOUVERNEUR, N. Y.—The village has awarded a five-year con- 
tract to the Oswegatchie Light and Power Company, on the follow- 
ing terms: midnight service only for the first two years at $60 
per are light per annum, and for the remaining three years an 
all-night service at $75 per arc light per annum. 


BELLINGHAM, WASH.—The pipe line at the Noonsack Falls 
power plant is now completed, and the work is being carried on pre- 
paratory to the construction of the buildings and installation of the 
machinery necessary for the plant. Considerable of the transmis- 
sion line from the falls to this city has also been completed. 


NEWARK, N. Y.—At Newark’s special municipal election held 
to decide a proposition for making a contract with the New Light, 
Heat and Power Company for a term of five years to light the 
village streets with eighty-five lamps of 2,000 candle-power, at $85 
per annum, the proposition was carried by a vote of 223 for and 
222 against. 


HUNTINGTON, N. Y.—The town board has signed a contract 
with the Huntington Light and Power Company for street lights 
in this village. The contract becomes operative on November 26, 
1904, and is for 135 street lights to burn until twelve o’clock 
each night, at $16.25 each per year, and for eight _.ghts on the 
main street, to burn all night, at $23.25 each per year. The lights are 
to be of sixteen candle-power. The total contract is for five years, 
at a cost per year of $2,379.75. 


SIOUX FALLS, S. D—An important business transaction has 
been concluded here, involving the transfer of the local electric 
light plant, a dam in the Sioux river and what is known as the 
Cascade mill to Pitt Curtis, of Norwalk, Ohio, and Arthur Hunting- 
ton and W. G. Mack, of Omaha. The purchasers already have 
assumed control of the property. The purchasers have organized 
a company with Mr. Huntington as president, Mr. Curtis as vice- 
president, and Mr. Mack as secretary and treasurer. 


ST. LOUIS, MO.—The Interstate Transit Company, which about 
a year ago secured a franchise from the city of East St. Louis to 
erect poles and maintain an electric light system in that city, it 
is claimed, has sold the right to the Illinois Illuminating Com- 
pany. The new company states that it will be in a position to 
furnish light to the citizens of East St. Louis before the termi- 
nation of its franchise, December 29 next. It is believed that the 
new owners of the franchise expect to buy electricity from a St. 
Louis electric light company. 


WILLIAMSPORT, PA.—J. Edward Horn and W. S. Montgomery, 
of Phillipsburg, and E. H. Ellsworth, of Arcadia, will form a com- 
pany to be known as the Troy Hlectric Light, Gas, Heat and Power 
Company and will at once begin the erection of a $12,000 plant. 
The cost to the borough for an all-night service from nineteen 
2,000-candle-power arc lights will be $1,500 a year for a period of 
ten years. The property of the old Troy Electric Light and Power 
Company will be purchased by the new company, but an entirely 
new equipment will be installed. 


NORTH YAKIMA, WASH.—The Northwestern Water and Light 
Company, of this city, has completed a deal whereby it will ulti- 
mately come iin possession of the Wapatox ditch, which carries 
water from the Naches river, about fourteen miles from here, to 
a large number of farms in that valley, and which, by a contract 
with the company by E. G. Peck, was to be continued to Dry 
Land in the Selah valley. The Water and Light Company will build 
a big power plant near the intake of the Wapatox ditch to generate 
electricity for this city and a proposed electric road. 


MIDDLETOWN, N. Y.—The lands, properties, rights, privileges 
and works of the Orange County Gas and Electric Light Company, 
of this city, have been sold at foreclosure sale to Philip N. Jackson, 
of Newark, a bondholder, and who represented other bondholders. 
The price was $46,100. The foreclosure was brought by second 
mortgage bondholders. The outstanding lhabilities of the com- 
pany amount to $105,000, of which $100,000 is on first mortgage 
bonds and $5,000 interest. The property includes the plant on 
Canal street for manufacturing gas, the plant on West Main street 
for generating electricity and all the pipes, wires and other 
appliances. 








906 





INDUSTRIAL ITEMS. 











THE CRESCENT COMPANY, Chicago, Ill., announces that it has 
secured the sole sales agency of the all-metal electric signs manu- 
factured by the Haller Machine Company, and has issued a new 
catalogue describing them. 


R. D. WOOD & COMPANY, Philadelphia, Pa., is distributing a 
St. Louis exposition edition of its catalogue descriptive of cen- 
trifugal-pumping machinery, belt-driven or direct-connected, with 
steam, gas or electric power. 


LOWE & LEVERIDGE, 183 Greenwich street, New York city, 
is manufacturing a complete line of patented specialties for show- 
case illumination. The company will be pleased to send its cata- 
logue of fixtures and fittings upon request. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, 
Victor, N. Y., announces that it will receive as an award at the 
St. Louis Exposition a gold medal for its exhibit of high-potential 
glass and porcelain insulators and special insulating material. 


INTERNATIONAL POWER COMPANY DIVIDEND—The board 
of directors of the International Power Company, on November 9, 
declared a dividend of three per cent on the preferred stock of the 
company, making in all dividends of $9 a share declared on the 
stock since October 10. 


THE AMERICAN INSULATING MACHINERY COMPANY, 
Philadelphia, Pa., announces its removal to the northwest corner 
of Hancock and Oxford streets. In its new location the company 
has more than doubled its former floor space, at the same time 
increasing its facilities in every direction. 


THE CONTROLLER COMPANY OF AMERICA, 1,061 Monad- 
nock block, Chicago, IIll., is distributing a circular calling atten- 
tion to the application of coin collectors in telephone service. The 
company is the sole owner and manufacturer of the Stroud tele- 
phone coin collector and other devices for measured service. 


THE MARSHALL ELECTRIC MANUFACTURING COMPANY, 
Boston, Mass., is now in a position to furnish enclosed fuses made 
according to the latest standard of the National Board of Fire Under- 
writers. A complete line, in capacities from 100 to 1,000 volts, 
is now in stock ready for shipment. Special literature will be 
sent upon request. 


THE KICHARDSON ENGINEERING COMPANY, Hartford, 
Conn., has acquired a contract for the installation of a private 
lighting plant at Blackhead Station, New Zealand. The company 
has recently issued a catalogue descriptive of complete electric 
light outfits for launches, yachts, house-boats, private residences, 
cottages, farms, clubs, hotels and shops. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, IIl1., 
is in possession of some interesting correspondence concerning its 
soldering stock. In a number of instances where the jobbing house 
has not been able to fill orders for the Allen soldering stick, the 
mechanic has preferred to send direct to the Allen company for the 
material, rather than receive any substitute. 


THE WHITE SEWING MACHINE COMPANY, Cleveland, Ohio, 
is sending out bulletin No. 7. It describes the White automobile 
and contains an account of the use of the White steam car during 
the recent army manceuvres, where it was used by General Corbin, 
and also gives an account of the automobile run from New York to 
St. Louis. The bulletin has thirty pages, and is illustrated with half- 
tones. 


THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit, 
Mich., announces that it has had a very successful year at the 
World’s Fair. It has received two medals and secured contracts 
for a considerable amount of business. The company has built a 
new factory during the summer, giving it about three times the 
space of the factory which was erected last year. The company 
is working over-time now to keep up with its orders. 
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THE I. P. MORRIS COMPANY, Philadelphia, has sen 
letin No. 1 describing turbines and centrifuga] pumps. Th 
bulletin has fifty-one pages and is profusely illustrated, The ill 
trations consist principally of half-tones of large turbines “a 
centrifugal pumps, and photographs of power plants in which th 
Morris Company has installed machinery. The JI. p, Morris “a 
pany’s plant is known as the Port Richmond Iron Works, 


THE GENERAL ELECTRIC COMPANY, New York, is Sending 
out bulletins Nos. 4390 and 4391. Bulletin No. 4390 is devoteg to 
electric railway locomotives. It describes the new locomotive for 
the New York Central, ana gives the history and describes the 
principal locomotives which have been built to date, including the 
Baltimore & Ohio, Buffalo & Lockport, and the Hoboken locomotives 
as well as locomotives in use in Europe. Bulletin No. 4391 js de. 
voted to air-blast transformers. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, Il. 
announces that it has made a number of improvements in con. 
nection with its general line of protective apparatus and that it 
now has a larger and better stock of its standard American special- 
ties than ever before. Every improvement has been with the 
object of bettering the quality of the goods, without increasing the 
cost. Those interested in protectors of all kinds should write to 
this company for information. A new catalogue will be issued 
within the next two weeks, which, it is said, will be one of great 
value and attractiveness. 


t out bul. 


THE D. & W. FUSE COMPANY, Providence, R. I., is distribut- 
ing circulars describing the use of “Deltabeston” magnet wire. 
“Deltabeston” wire is insulated with practically pure asbestos which 
has been treated in such a manner that its insulating properties 
are exceptionally good. At the same time, its resistance to heat 
renders it indestructible as far as any temperature rise to which 
it may be subjected in commercial service is concerned. Circular 
No. 1 describes “Deltabeston” magnet wire, and circular No. 2 
describes this wire and its connection with the winding and in- 
sulating of railway motor field coils. 


THE W. R. EVANS ENGINEERING AND CONSTRUCTION 
COMPANY, Traction building, Cincinnati, Ohio, has been organized 
for the purpose of doing an engineering and general contracting 
business. Mr. W. R. Evans is president of the company, and his 
connection with several large propositions ensures its success. The 
W. R. Evans Company is incorporated, and has ample resources 
with which to carry out the construction of railroad, electric light, 
water-works and other propositions. The company has secured 
the services of capable engineers, and is in a position to accept as 
part of the cost of construction the bonds and stock of propositions 
of merit. 


THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. J, 
in bulletin No. 3 describes the De Laval turbine alternators. These 
machines consist of a standard belt-driven type of alternator direct- 
connected to a De Laval turbine. Tne units are made in sizes of 75, 
150 and 200 kilowatts, sixty-cycle, and single, two or three-phase, 
with voltages varying from 220 to as high as may be required in 
machines of these capacities. The unit is self-contained and re 
quires little foundation other than that necessary to carry the dead 
weight of the machine. The machines are designed to carry their 
full-rated kilowatt-amperes on a load of any power-factor, and the 
armatures are built so as to be used with potentials as high as 
8,000 or 10,000 volts. 


THE HOLOPHANE GLASS COMPANY, 15 East Thirty-second 
street, New York city, announces that it has purchased the entire 
interests of the V. R. Lansingh Company, the western distributors 
of Holophane globes and Holophane pagoda reflectors. In future 
the business will be conducted under the name of the Holophane 
Glass Company, with offices in Chicago and New York, the mail 
office being in Chicago, at 211 Jackson boulevard. The company 
further announces that the management will be under the dire 
supervision of Mr. V. R. Lansingh, who will have entire charsegt 
the commercial end of the business. An enlargement will be bad 
of its engineering department, and the company will be please 
furnish gratis plans for illuminating either public or 
buildings. 

































TYPE H-6 LAMP TYPE H-7 LAMP 


as 
|| Just As Good As Daylight 


no shadows, no glare, no flicker. 


Cooper Hewitt Mercury Vapor Lamps 


| diffuse their light so that it strikes your work from all sides.. There is no “ standing .in 
. your own light,” there is no need of adjusting brackets, cords or lamp holders—So much 
: for the man who works. 





ae a ae SE lL 





The man who pays the bill finds that the cost is but 35 per cent. of other Electric 
Lighting, that there is no consumption of light-giving element and no need of trimming. 








The Electrician finds that they have twice the efficiency of the arc lamp and from 
seven to nine times the efficiency of the incandescent. 





Especially adapted for use in drafting rooms, machine shops, pressrooms, factories and offices. 


Send for Booklet 


For Direct-Current Systems Only 


20 w. 29th St. Cooper Hewitt Electric Company _ ‘ew york 





PIER ILLUMINATED BY COOPER HEWITT LAMPS . 
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oe 6IT PAYS FOR ITSELF 
Be acticnes THE MARSHALL 


Indicating Switches 


a: PULL SOCKET 


Flush Switches 


eR pays for itself at the very start, by 


Art Plates 


seas Switches saving the cost of wire and switches 


Baby Knife Switches 


Punch Clip Knife Switches STAN DARD SIZE 


Ed.,T.H. & West. Ke, Sockets 


Receptacles | ONE PIECE PORCELAIN 
Attachment Plugs RADIAL CHAIN PULL 
Midget Plugs & Receptacles 

Rosette Piugs & Receptacles LASTS A LIFETIME 
Flush Plugs & Receptacles 

K. W. Cut-Outs Furnished shade-holders attached in all 


° ‘ 
Competition Cut-Outs bases and Satetinn 
Branch & Main Cut-Outs 


Dow Adjusters 
Gongs 
Watchman s Registers 













IF YOU DO NOT RECEIVE OUR REMINDERS, SEND YOUR BUSINESS CARD AND GET THE ‘CHOICE STUFF 


WEEKLY. PLEASE MENTION ELECTRICAL REVIEW 


MARSHALL ELECTRIC MFC. CO. 


BOSTON, MASSACHUSETTS 


EDISON PRIMARY BATTERIES 


FORMERLY EDISON-LALANDE 


These batteries are simple in construction and can be easily and quickly 


renewed. The renewal parts and supplies are inexpensive and readily 
obtained. You would appreciate this if you could read the description 
of Battery Renewals in our catalogue No. 3. May we not send it? 


nas Es EDISON MFC. co., NEW YORK: 83 Chambers Street 


Factory, ORANCE, N. J. CHICAGO: 304 Wabash Avenue 


THE ELECTRICAL REVIEW “scterartisscnetycts win 


STANLEY RECORDING WATTMETERS 


FOR ALTERNATING-CURRENT CIRCUITS 
BALANCED THRUST “° °°", hetiGevere, Sccene Alone tothe, 
STANLEY MACNETIC SUSPENSION WATTMETERS 

















Missouri, Kansas, Arkansas RA Hi & CO 
FRANK = — co. SEND FOR BULLETINS AND INFORMATION ABOUT METERS TO ee ee : 
. Louis 


California, Oregon, Washington, 


coon eine a = «STANLEY INSTRUMENT CO. setae 


HENDRIE-BOLTHOFF MFG. AND SUPPLY CO. BROOKS-FOLLIS "ELECTRIC CORP. 
Denver GREAT BARRINGTON, MASS., U.S. A. San Francisco 
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STORAGE BATTERIES 


FOR EVERY SERVICE 


COMPLETE BOOSTER 
SYSTEMS FURNISHED 
AND INSTALLED 


RENEWALS FOR BAT- 
TERIES OF ANY TYPE 


SPECIFICATIONS AND 
ESTIMATES FURN- 
ISHED 


CATALOGUES ON APPLICATION 


National @atiery Company 


GENERAL OFFICES AND WORKS 
BUFFALO, NEW YORK 








RAILWAY POWER PLANTS 
TELEPHONE EXCHANGES 


RAILROAD SIGNALS 
CENTRAL STATIONS 
TRAIN LIGHTING 
AUTOMOBILES 
CARRIAGES 

YACHTS BOATS ETC. 





NEW YORK OFFICE 
253 BROADWAY, NEW YORK 

















UY THE 
EST 
A’TTERY 





American Carbon 
and Battery Co... 


ST. LOUIS, - - 


MANUFACTURERS 


The “Geecee’” Dry Battery 


for Automobile Use 


Size, 24 in. x 6 in. 
Amperage, 30 


A Battery that en 
(i) » a7 


has been time- 
tested and 
tried » Noted 








Carbon. 


Battery Carbons 

Dry Battery Plates 
Motor Brushes 
Lightning Arresters 
Transmitter Electrodes 
Carbon Specialties 











Porcelain 


Knobs 

Cleats 

Tubes 

Porcelain Specialty 
Work Solicited 














_—_ 


Write for catalogue and prices 











“css, 





for its long 
life # Is steady, 
durable and 
reliable « 


The only Bat- 
tery in Amer- 
ica made with 
this amperage 
and voltage. 


Particular attention given to manufacturing special shapes 
and sizes in quantities to order 


ME @. & C. DRY BATTERY MFG. CO. 


55°57 West Third Street 


New York City 
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WE MADE Ip 


——— = 
IT’S THE 


Largest i World 


—————_— 
WE MAKE SMALL ONES 199 


a a6 ie ee igs eitews perce *eeee? vee ee Write us today 
| The Electric Moto 
—— t and 
eae TH- -F" BE Equipment Co, 
sec ‘aa 433 Beaver St., NEW. 
| en . Bede 


“Diamond H” ABIRSHAW 

= WIRES AND CABLES 
> tniirhe Ki The India Rubber and Gutta-Percha Insulating Gp 
Trade <t?> Mark SALES OFFICE, 15 CORTLANDT ST., NEW YORK 


OFFICE AND FACTORY, “PNW YONKERS, N. Y. 



































Chis Trade-Mark guarantees quality. 
The Hart Mfy. Co., Hartford, Conn. RUBBER WIRES J C ABLES 


Nem York Boston — Ghiraga Toronto, Out. COVERED 
For Every Service 

















For Underground, Aerial and Subma- 
rine use, ‘‘ SAFETY ” wires and cables have 
the endorsement of some of the largest 


wr" / a befocts 3 : “ul 
, —— ee ‘ ; 
is \ ; users in the United States. 





ee 114-116 LIBERTY ST., NEW YORK 








wa N . The Safety Insulated Wire & Cable Co. 


. 
TAR 
. 


F-ctories, New fork and Ansonia, Conn. 













Min. 





Elevatin ng. Cc ower Transmission, Screening — 4 
Rock and Co af Or alin if Coal Cutting, Hauli ing and Wash 
UtS ARE YOURS FOR THE ASKIN 


The eJEFFREY. MANUFACTURINGCO., Columbus, 0 











HE circulatien ef the ELECTRICAL REVIEW is several thousand 

copies greater every week than any other electrical weekly and 
the American Newspaper Directery gives it the “Gold Mark” indicating 
circulation ef the highest quality. 








— 





H. N. FENNER, President J. F. BLAUVELT, Agent RUSSELL W. KNIGHT, Treasurer 


NEW ENGLAND BUTT COMPANY 


Manufacturers of 


MACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Pelishing and Measuring Machines. Cable Covering Braiders 
FINE CASTINGS A SPECIALTY - 


804 PEARL STREET, - - - ~- PROVIDENCE, R. |. U. 8 4 
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Do You Want Your Work to Build Up Your Reputation? 


Then Use 


OKONITE INSULATED WIRES==CABLES 


(THE STANDARD FOR RUBBER INSULATION) 


OKONITE TAPE to make joints 


(THE STANDARD FOR RUBBER TAPES) 


MANSON TAPE for protecting joints 


(THE STANDARD FOR CLOTH TAPES) 


CANDEE POTHEADS for distributing wires 


(THE STANDARD POTHEAD) 


Manufactured Solely by 


THE OKONITE COMPANY, wv. 


253 BROADWAY 
NEW YORK 
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ELECTRICAL 
GSRANO Ave 
262°7" 
191° 
zt] € 
= ca ° JAAIN 4 
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” uv 
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FOR SALE 


Plant of the United States Carbon Company 


Including land, buildings, machinery, etc. situated on the 
Pennsylvania Railroad within the city limits of Cleveland, Ohio 


LAND 


Vacant and covered by buildings about 244 acres, bounded on two sides by 
streets and having a frontage of 348 ft. 4 in. on the Pennsylvania Railroad. 


BUILDINGS 


Main building is a two and een | brick building with gravel roof, the two- 
story part having a frontage of 191 ft. on Grand Avenue, by about 50 ft. The 
one-story gi having a frontage of 211 ft. on the switch from the Pennsylvania 
Railroad by about 55 ft. The shipping room is 40 ft. front on Grand Avenue, 
by 110 ft. deep to a switch from the Pennsylvania Railroad and is a two-story 
brick building, with gravel roof, the second floor, however, only covers a space 
of 14 by 40 ft. in the front part of the building. See diagram of land and 


buildings above. 
MACHINERY 
Pulleys, shafting, belting and complete machinery for the manufacture of 








electric light carbons and for furnishing power, heat and light for the plant. 
Capacity of plant about 50,000 carbons per day. 


FOR INFORMATION ADDRESS 





The Guardian Savings & Trust Co, S2S8"°%* 


















REVIEW | 


Vol. 451,» 


SOME MORE LIGHT oy , 


Drawn Steel Junction By 





Take time to figure o 
iron boxes plus the ion teat 
and time used in producing a round hole. Compare with this the cost 

steel boxes. No breakage. Clean round hole produced with one blow t of drawn 
Write for catalogue and see what you can save. Of @ haromer, 


BOSSERT ELECTRIC CONSTRUCTION CO. - Utica, N.Y. U.S.A 






















PATENT VOLTMETERS, AMNETER 
AND COMBINED VOLT-AMMETERS 


POCKET AND FLANGE OR DASHBOARD styic 
Accurate and Durable, Will register 
when held in @Ny position 

Sole importers of the genuine for the United thas 


OELSCHLAEGER BROS. 


i] 
42 East 23d Street, New Y 
Catalogue on Application 
















How did you learn the addresses on this page? pe 
Tell the advertiser WHEN YOU WRITE tol 
‘%. 




















This Label on incan- 
descent lamps guar- 
antees best quality 
lamps 


STANDARD ELECTRICAL MFC.CO., Niles, Ohio 




















== Voltmeters, Ammeters 


and Volt-Ammeters. . 


POCKET SIZE 
VARIOUS RANGES 
ACCURATE 
RELIABLE 


L.M. PIGNOLET Eicctrotherapeutic Apperatus 78 Cortlandt St., New York 





For General Measurements, 
Testing Storage and 
Primary Batteries, 
Circuits, Etc. 























VOLT AND AMMETERS 


DIRECT OR ALTERNATING 


High-Grade Instruments at 
Reasonable Prices 


Send for Catalogue and Discounts 


DONGAN INSTRUMENT COMPANY 








IMPURE cold air isas IMPURE as IMP _ 
warm air and in the winter time there is nor 
likelihood of impure a 


on account of keeping tht 
cold out. 


A DIEHL 
EXHAUST FAN 
will do much to obvi 
this difficulty. = 
DIEHL MANUFACTURING 


ELIZABETHPORT, N. J. 









































ALBANY, N. Y. 


Wirt Battery Charging Rheosi 


———? 












Made for all charging circuits and 
of any capacity. Rugged om 
struction. Practically indestts 
tible. Grid and tubular typ 


—— 
SEND FOR CIRCULAR 


Seen naa 








The Wirt lectri 


Co., Inc. Pisissele 


NEW YORK . % Cortlandt ee 
LONDON . J. Defries & Sous, 
CHICAGO . 198 W. Jackson 
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“The Recognized Authority on Wiring and Construction.” 


—The Electrical Journals of the United States and England 


By H. C. CUSHING, Jr., A. 1. E. E. 


Formerly Electrical Inspector for the Boston Board of Fire 
Underwriters and the Fire Underwriters’ Tariff 
Association of New York. 


eR 89,500 SOLD 





10th YEAR 10th EDITION 


Standard Wiring 











is the only book on Electric Wiring and Construction 
endorsed and recommended by every Board of Fire 
Underwriters in the United States, because it is the 
only one kept up to date and revised every year in 
strict accordance with every rule and requirement ot 
the Underwriters’ National Electric Code, which it 
contains explained and illustrated. 


It contains every necessary table, rule and formula 
for every class of inside and outside wiring for direct 
and alternating currents, with 73 illustrations. 


In use by 89,500 Electrical Engineers, Central Sta- 
tion Men, Contractors and Wiremen. 


“Tt settles disputes, and, if referred to before wir- 
ing, prevents disputes.” 


Sent to any address in the world, postpaid, on 
receipt of price— 


$1.00 








H. C. CUSHING, Jr., Publisher 


Broadway and Ann St., NEW YORK, N. Y. 


77 “The Best Book on Wiring Ever Produced.” 


—E. T, BIRDSALL, M. E., A. 1. E. E. 
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QUICK AND 
GOOD WORK 


is the kind that 


BURNLEY | ( 
SOLDERING 
PASTE cnn 


will help you to do. We have been 
Put up in 2 oz., 4 0z., 
¥% |lb., r1b., slb., 10 lb. 
and so lb. packages. 


Stick and Paste 









CLEVELAND. - 
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of machines out that are giving complete set 


THE ELWELL-PARKER 


ELECTRIC COMPANY OF AMERICA 









OHIO, U.S.A. 


SET AUTOMOBILE BATTERY apes — 


isfaction 




















and M’f’g Co. 
Painesville, Ohle 
DRY BATTERIES 





FIBRE 

















The Highest acy for electrical insulation and 
Burnley Battery vul C ANI Z i mechanical purposes. In sheets, tubes, 
rods and special shapes 


CATALOGUE AND SAMPLES ON APPLICATION 


AMERICAN VULCANIZED FIBRE CO. 


WILMINOTON, DEL. 


















Carton-Dane 


Lightning: Arrestar 


Catalogue 40-F Latest Issue 
Garton-Daniels Company 


Keokuk, lowa 



















Our engineers Telephone 8049 Cortlandt 


are specialists on the 
subject of 


Triumph 
Motor Drive 






HARVEY HUBBELL 
Manufacturing Pull Sockets, Plugs, 
Receptacles, Shade Holders, 
and can show you how to Machine Screws 
operate your machine 


tools most efficiently and 





RUsSSELI. HOWLAND 
1207122 LELiiberty Street, 
MANUFACTURERS AGENT, Representing 

WHEELER REFLECTOR CO. 


REFLECTORS 


TRENTON PORCELAIN CO. 


ELECTRICAL PORCELAIN 


HOMER COMMUTATOR CO., Commutators 


New Work 







DYNAMN( 

j AND 

f/ MOTOR W 
Belleville, N. 














TRADE MARK 

















economically. 

Further information, also 
Bulletins “ZR 207 and 
271” on request, 





REPAIR 


Punching 
Press 
driven by 
77 Tete Triumph 
— i Motor. 


teed Electric Co. 





Chicago Edison Company 
ws CO} ee) 


76 MARKET STREET, CHICAGO. 
FIRST-CLASS EQUIPMENT THROUGHOUT 


Open Day and Night 


DYNAMOS, ARMATURES, MOTORS, ARC LAMPS, INSTRUMENTS 
Machine end carpenter work of all kinds. Correspondence Solicited 


TELEPHONE, MAIN 1280 











Cincinnati, Ohio, U. S. A. 


Branches in all large cities 








WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER. 











SEND FOR... 


“THE STANDARD MOTOR 


It describes our different 


THE ROBBINS & MYERS ti 


SPRINGFIELD, OHIO NEW 


~ ELEGTAIE 



























































The Prentiss Clock Imp 
Dept. 20, 49 Dey St., New York @ 








Your 


Are You Satisfied will 





Present Earnings 








SINGLE-PHASE SELF-STARTING 


If not, then advocate the use of our 


MOTORS 

















Wagner Electric Mfs. Co 


St. Louis, Mo., U.S.A. 
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‘S Everybody Knows 


We make the largest 
Engines in the World 


But 
Do You Know 


We make smaller Engines in 
sizes from 25 h.-p. upward 


) 


Allis-Chalmers Standard Corliss Engine 


iM” Bullock Motors Le eee - 


For operating Machine tools 


Bullock 


(Patented) Three Wire Multiple Voltage 
Balancing System for Control of Motors 


received the 


Highest Award 
at the 
St. Louis Exposition 





Many of the largest machine shops in the country are operating their tools on the Bullock (Patented) Multiple Voltage System. 
When a motor operated on their system is set at any speed, it will run at that speed regardless of the load. 
As many as twelve different speeds forward or backward can be secured through this system. 


: AlliseChalmers Co. 


Electrical Department 








The Bullock Electric Mfg. Co. 


(eneral Sales Offices: Electrical Works: 
New York Life Building, Chicago Cincinnati, Ohio 


rc 













Canadian Representatives, Allis-Chalmers-Bullock, Ltd., Montreal 
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CARBON TYPE 





FOR ELECTRIC SIGNS 


Reynolds Mfg. Co. 


177 Adams Street CHICAGO 








OF EVERY DESCRIPTION 
“Unit” Enamel Rheostats 








THE SIMPLEX ELECTRIC 
HEATING COMPANY 


CAMBRIDGEPORT MASS. 











Established 1774 


JESSOP’S 
STEEL 


For Tools, Dies, Magnets, Etc., 
also Crucible Sheet Steel 


Wm. Jessop & Sons «ta. 
Chief American Office 
91 JOHN STREET, NEW YORK 
Manufactory, SHEPFIELD, ENG. 














Electric Heating and 
Cooking Apparatus 


for Homes and Factories 


The Prometheus Electric Co. 
39 Cortlandt Street, New York 
Send for Catalogue 








Direct - Current 


MOTOR 
DRIVEN 
GRINDER 





Bulletin No. 3050 
on Request 


Western 
Electric 
Company 


CHICAGO NEW YORK 
Other Large Cities 




















YOST SPECIALTIES 


Sockets, Wall Sockets, Weatherproof 
Sockets, Rosettes, Recepiacles, Cord Ad- 
justers. Catalogue for the asking. 


The Yost Electric Mfg. Co. 
TOLEBO, OHIO 

















SMALL BUFFING MOTOR-CONTROLLER IN BASE. 


Steel Multipolar Motors (Peerless Motors are good Motors) 


from } to 25 H. P 


Generators and Motor- Generator Sets from 7 to 15 K. W. 
Rotary Converters and High Voltage Transformers for 


X-Ray and Physicians’ Use. 
Exhaust Fans. 


The Peerless Electric Company “4°.” 


Manufacturers Peerless Fans and Transformers 







~The, 


NT 


at i 
in 


carried on 


for 34 years 
by the 


li 
it 


for new subscribers 
has embraced every 
State, County and City 
in the United States 
where electrical mat: 
ters have any develop- 
ment. By this system 
of reaching the active 
men in the industry, 
the size of the ELEctRr 
CAL REVIEW mailing list 
is well beyond that of 
any other electrical 
weekly. 

This comprehensive 














service means much 
to advertisers. 


ee TT 
A 


THE 


Electrical Review 


13 Park Row 
New York 


CHICAGO on 
40 Dearborn St. 42 01d 
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It will interest you to 
Know what the 






ears, Highest Grade 
gestern Electric Company § we Nuernberg 
Have to say regarding Carbons 


in their circular, dated November 23, 1903, which in part reads as follows : 

«The Western Electric Company have made an exhaustive test of carbons of all kinds and have found that the ‘ELECTRA’ 
carbons cannot be equalled in quality or efficiency, produce practically no dust and give an excellent and steady light. They 
roduce the highest standard of candle power in proportion to the current consumed, and are the most economical carbons 
maufactured.” How is this for an argument ? 


HUGO REISINGER, Sole Importer, 11 Broadway, New York City 
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TRADE MARK . 





TRADE MARK 





It costs you money, time and temper. The best way is to have the work done right at 
the start. Specify that all wire used in your installation shall be Okonite, that all wire 
joints shail be taped, first with Okonite .rubber tape, then with Manson friction tape. 


IT IS CHEAPEST IN THE LONG RUN. 


Central Clectrir Company, 264 = 266-268-270 FIFTH AVENUE, 


yer 
. GENERAL WESTERN AGENTS CHICAGO. 























very 
City 

ates 

nat: 

* For Immediate Delivery 

tive 

try, 

” Gold Medal 

list e 
a Generator Unit 
“ Hamilton-Corliss Cross-Compound, Vertical 
ive Soar Cuan ane 

uch Alternator. 








Released at close of St. Louis 
Exposition 


For Prices and Terms Apply to 
Hooven-Owens-Rentschler Co. 


Hamilton, Ohio 


National Electric Co. 
Milwaukee 













































Vol. 45—, 


The Standard Authority 


FOSTER’S 
ELEGTRIGAL 


ENGINEER’S 
POGKET BOOK 


1000 PAGES POCKETBOOK STYLE PRICE $5.00 


















Copies Sent Prepaid on Receipt of Price 


E-lectrical Review P ublishing Co. 
13 Park Row, New York 


- O. BOX 339 
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Abbbb4 


Miniature, Decorative and Candelabra 


|% AMPS jor HOLIDAY 


DECORATION 


They are just as good as our “Sterling Special” 
1000 PER CENT. FINE 


Send us your orders. We can make prompt shipments on catalogued goods 


Sterling Electrical Mfg. Co., Warren, Ohio, U.S. A. 























































© 


industrial purpose 



















For every 


Ready for immediate shipment 


Form L Motor, % to 8 H. P. 


CrockKer-Wheeler Company 


Manufacturers and Electrical Engineers 


Ampere, N. J. 


15 Branch Offices 
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FORM C ARC LAMPS 


Easy to 


trim, adjust, inspect 


thoroughly 


reliable, efficient, durable 


investigate 


FORT WAYNE ELECTRIS WORKS 











“WOOD” 
SYSTEMS 


Fort Wayne, Ind. 
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all asked for a RE- 2 | 
LIABLE TIME SWITCH 


New Adjustable Desk Fixture 
to run 8 days with 


This new desk portable is a well finished adjustable 
one winding and turn your fixture that will throw light just where it is wanted ; 
Electric Signs or Window 


wired with silk cable, 
Edison key socket and 
Lights on and off at any time 
you set it. 


attaching plug. 
All Ready to Use 
MANUFACTURE caaecinoresiiee 
WE the SWITCH and 
GUARANTEE IT. 
Our Guarantee is good, and 
so is the Switch. 


copper. 
Standard Sizes 35-50-75-100 Amperes 
2 or 3 Wire Systems 



















Send for 
Prices 





We manufacture Signs, all-porcelain letters. Write for prices. 


American Electric Sign Co. “a 156 PEARL STREET, BOSTON, MASS. 




















ce, B wa Su St., BOSTON, MASS. 
ee eee IN SHEET OR WIRE 
FORALL PURPOSES 
SCRAP PURCHASED 


BENJAMIN AMERICAN PLATINUM WORKS, 
» Formerly CHARLES F. CROSELMIRE. = 251 to 265 New Jersey R. R. Ave. NEWARK, N. J. 


J WIRELESS _—— = ——— 
tists | === 


MANHATTAN DIAL COMPANY 
aN No. 76 
>» i. @ 
















No, 875-0 

















40 Lexington Avenue, - BROOKLYN, N. Y. 
Style No. 7 here shown is one of our leaders. : : 
It has a reliable indicating switch which is a T oa Automatic Motor Starters 
great convenience. : necia REASONABLE FICIEN 


SEND FOR NEW CATALOG 


BENJAMIN ELECT. MFG. COMPANY 


CHICACO NEW YORK 

















SELF-LUBRICATING NON-SPARKING 





WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. | NON-CUT TING NOISELESS 














Will Carry 100 Per Cent. More Load 





than Any Other Brush 


Commutators Last Five Times 
Longer 


Le Valley Vitae Carbon Brush Co. 


125 EAST 42d ST., NEW YORK 


LIVE WIRES are 


Aangerous 
Put them underground 

















GM. GEST, Subway Contractor 
CINCINNATI 277 BROADWAY, NEW YORK CITY BOSTON 2 












































PHILADELPHIA 
MANUFACTURER OF THE 


‘Chloridie Hecumulator” 


For Central Stations, Electric Railways, Isolated Lighting and Power 
Stations, Fire Alarm, Telegraph, Telephone, Train Lighting, etc., etc. 





PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 





—_—_ OFFICES—— 


Allegheny reg hah 8 New York: Boston: CHIcago: San FRANCISCO: CLEVELAND: Havana, CUBA: 
- St. 100 Broadway 60 State St. Marquette Bldg. Waiswgnet Bldg. Rialto Bldg. Citizens’ Bldg. + AR ay Lg 
lo 
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The Keystone Electrical 
Instrument Co. 


Asks the attention of all interested in Electrical 
Measurements to the following Announcement 


In January, 1898, the Weston Electrical Instrument Company entered suit against us in the 
U. S. Circuit Court for the Southern District of New York, alleging infringement of patents Nos, 
11250 (reissue) and 470340, which patents claimed to cover broadly the principle and structure of direct 
and alternating-current voltmeters and wattmeters constructed upon the principle of the electro-dyna- 
mometer. 

In December, 1902, Judge Coxe held the Weston patents to be valid and the Keystone instru- 
ments an infringement thereon. An injunction thereupon issued and for nearly two years we have been 
denied the right to manufacture this type of instrument. 

Immediately upon the issuance of Judge Coxe’s decree we appealed from his decision and in 
May, 1904, argued our appeal in the U. S. Court of Appeals. In November, 1904, the Court of Appeals 
handed down an opinion by Judge Townsend and concurred in by Judges Wallace and Lacombe in 
which the decision of Judge Coxe is reversed, the Weston patents, Nos. 11250 (reissue) and 470340, 
declared invalid and the injunction vacated. 


This Decree Is Final, without Possible Appeal 


We beg to announce, therefore, that, our original position having been completely vindicated, 
we have resumed the manufacture of our well-known lines of direct and alternating-current (electro- 
dynamometer type) voltmeters and wattmeters in both portable and switchboard types. 

We appreciate keenly the material support and moral sympathy the electrical fraternity have 
extended us during the seven years we have been fighting this issue, and we trust we may be equally 
favored in the years to come. 

Our former list prices and discounts as given in our catalogue No. XI are still in effect. 
A new catalogue extending our former lists and describing our instruments in detail is now in press 
and will be mailed on request. 

We solicit your orders or inquiries and can assure you prompt and careful attention. 


Keystone Electrical Instrument Co. 


Ninth Street and Montgomery Avenue 
PHILADELPHIA 



















































Making New Specialties 
particularly Adapted for Electric 

















For instance—Look i 
for the use of trimm: 


Prevents Br 


Those who have 
- saving device. 








Other specialties are illus 
such as—-Ornamental Arc Lamp [ 
Switches, Hanger Boards, Washte 
Globes, etc. eee 


‘The Lundin 


strated 
: P 




















* Helios Manufacturing Co. 
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Get the lamp every- 
body’s talking about 


The Warner 
Series Enclosed Arc Lamp 


Better to-day than ever—Im- 
proved finish inside and out— 
Detail of operation worked down 
to the finest possible point—The 
only high tension 9.6 amp. en- 
closed arc made. 


To-day’s Price 


$12.00 


January ist 
Price 


$15.00 


All orders booked be- 
fore January First at 
to-day’s price. More 
information for the 
asking. 


THE WARNER ARC LAMP CO. 


MUNCIE, INDIANA 





























-WE MANUFACT SSS SS 


ARC LAMPS 


——=FOR ALL CIRCUITS———— 





Special attention is called to Our Series 
Alternating System and also Our 


HIGH ECONOMY ARC LAMPS 
——=FOR 0-VOLT D.C. CIRCUITS——— 


In a recent test made, the High Economy 

amp shows an increase in candle-power 
over the standard lamps using the same 
amperage, of from 40 per cent to 50 per cent. 


Don’t fail to write us in tegards to our NOISELESS 
MULTIPLE ALTERNATING - CURRENT EN- 
CLOSED ARC LAMPS, 


SEND FOR MORE DATA 


ss 





Sees 








Helios Manufacturing Co. 


“—=BRIDESBURG, PHILADELPHIA, PA.——— 








YOU WILL 
FIND THE 


A=-B 


ARC LAMP 
SIMPLE TO 
OPERATE .. 








HIGHEST /@ 
ECONOMY |. 








Elevating—Conveying— Power Transmission 
ErTR | Rock Drilling Coe’ West Mohioeny = 
Electric Locomotives. Catalogues are yours 
for the asking. Address 
THE JEFFREY MFG. CO. 
LADLE SABIE TTC ER 


COLUMBUS, OHIO, U. 8. A. 


YOU WILL 
FIND THE 


A-B 


ARC LAMP 
RELIABLE IN 
OPERATION 








LOW MAIN- 
4 TENANCE 
OF «3 ss 








SHALL WE TELL YOU MORE ABOUT THIS LAMP? 





Send for our new Catalogue 








ogo Pawn Bona Ci 


CLEVELAND, 0, Branches in Principal Cities 
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“GREEN'S EGQNOMITER 






Saving in Fuel 


10 to 20 per cent 


Boiler Capacity lacreaseg 
20 to 40 per cent 
May we send our book 


= Green’s Economizer ” 
explaining how we do it? 










That is what we have done 
and are still doing in electric 
light and power plants 
throughout the world. 
Designed for high or low 
pressure. 

Natural or mechanical draft. 

















ee 















We install mechanical draft 
plants without Economizer, 








The Green Fuel Economizer Co. Matteawan, New York, U. S, A. 
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H PAIR 
Hunter Fan & Motor Co...... tees 48 Wy oe O 
| cCORMICK 
Incandescent Electric Light Manip- 
PRRLOR COs .c3oiconckwas. weecas es Bg U e B 
India Rubber & Gutta Percha 
CAUSA, CS eer sores 10 
Indiana Rubber & Insulated Wire 4000 H. P., 72 ft. head, arranged to drive gen- 
CO... oeeeeee we eee ee oe ceeeee 1 erator and a single turbine to drive exciter, 
— = ry relishing — p Five settir gs built for the Hudson River Water i 
nventive Age Publishing Co 7 Z Fa . 
Iron City Engineering Co......... 28 Power Company's Spier Falls plant and 14 pairs ( 
51 inch for their plant at Mechanicsville, N. Y. 
Jandus Electric Co............... Write for catalogue Se ee of turbines. 
Jantz & Leist Electric Co........ A q 
Solel Mtg. Uo 7m i esi 5 Satie 10,28 S. MORGAN SMITH COMPAN Y; 176 Federal Street, Scuten. Minty a 
Jessop & Sons, Wm.............. 16 = 
Johns-Manville 0s, tes OW scent 5 
Johnson & Morton..............-- 4 L ; M N 
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Kelly, John F., Engineering Co.. 28 a eee nm Mele... ee og Oelschlaeger Bros,....... cone te i 
Pepsivan Maite. . iq Lyndon, Lamar............ ++ | ene ‘sll Ll ti 
Keystone Electrical Instrument Co. 22 M N Olds Gasoline Engine Works...... 48 = 
Kinsman Electric & Railway Sup- Machado & Roller.... ......... National Battery Co.............. 9 Osburn Flexible Conduit Co....... 88 . 
ply DMD coc inkcr cists State niaiee Seite as Macon-Evans Varnish Co......... 30 National Conduit & Cable Co... ; 1 Ostrander, WW. i O0vicccsyae I Pr 
Klein & Sons, Mathias... ....... S83 Magnet Wire Co...............+. 10 National Electric Co..... ....... 17 P Pr 
Knott Apparatus Co., L. E....... 47 Manhattan Dial Co......... ..... 21 National India Rubber Co........ Pele e., BT... 8c 30 
Rnowses Wiward B.....0.+..-+- *8 Manhattan Electrical Supply (o.. 54 New England Butt Co........... 10 Pavpoint Corporation. ... .... 49 
A Marshall, Wm............. 54. New England Engineering Co.. 29 Pass & Seymour, Inc............ ts 
Lawrence Electric Co., F. D...... 5 Marshall Electric Mfg.Co........ 8 New England Motor Co. .. ..... Peerless Electric Co, .........005 16 | 
Leclanche Battery Co............ 1 Matthews & Bro., W.N......... 47 New Jersey Central R. ht.. ; Pennsylvania Railroad.......-++. 5 Re 
Leeds & Northrup Co ........... 6 McGill University............... 48 New Process Raw Hide Co....... Phelan, D. W.. oditesten cette Ke 
Leficl & Co..James...... = ..-- 25 McMeen, Samuel G.............. 29 New York & Ohio Co.. DhetsQlaas Go......ccsccooe > 2 Re 
Le Valley Vitae Carbon Brush Co. 21 Coy GPs br Ea ee 28 New York Cent.& Hud. Riv.R.R. MG IISIOO, . c.s 5< 005.0 dseeweomnce 24i Ki 
ews 1 SS eee 48 Mershon, Ralph D..........:..... 129 Mew York CoilsCo,...... 006. 5045 Phillips, Eugene F., Bare and In- Ri 
Locke Insulator MIG NCO. s0scs000 7.20" Sailer AMCHOPOO. .. . ...6scc3 eee :s New York Iusulated Wire Co..... 1 SURGE WAKES. s..:..ccesuencoem 1 Re 
(Continued on page 25.) ; 
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Risdon-Alcott Turbine Co nal . 
Ni 
: Water Wheel Governors |i : 
MOUNT HOLLY, NEW JERSEY U.S.A. ARE THE % 
Ny 
RISDON cELeBRATED TURBINE Standard of the World 
ALCOTT HIGH DUTY TURBINE Twelve types controlling 400,000 | i ° 
ON HORIZONTAL or VERTICAL SHAFTS horse- -power are in use. 
Write for catalogue and list of several 
nts where they are in use. 
These Turbines are recognized as the hundred plants y ti 
most effective Water Wheels made. Type B The Lombard Governor 
36 WHITTIER ST.. BOSTON, 











Your inquiries should come direct to 
us for this class of machinery. i 








WHEN ADDRESSING ADVERTISERS, PLEASE MENTION THIS PAPER. _| 


Writing for catalogues, information or prices, YOU WILL CONFER A FAVOR 
on both the ADVERTISER and the PUBLISHER by mentioning the fact 
that you saw the advertisement in the ELECTRICAL REVIEW. 
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JTHE NEW AMERICAN TURBINE 


Electric Power Transmission 


The illustration shows the interior of the power house of the Royal Aluminum Co. 
at Shawinigan Falls, Quebec, in which are two pairs of 59-inch cylinder gate New 
American Turbines, with Westinghouse Generators coupled on each end of shaft. 
One of these wheels was tested in the Holyoke Testing Flume and gave an efficiency 
ot 85.32 per cent. Each pair of these wheels is developing 3,200 H. P. under a 
head of 125 feet. The Royal Aluminum Company have recently placed an order 
with us for a third unit, to be in every respect similar to the other two. 


State your requirements and send for catalogue 


THE DAYTON GLOBE IRON WORKS CO. 
90 S. Ludlow Street, DAYTON, OHIO, U. S. A. 


Agents for Pacific Coast Peiton Water Wheel Co., San Francisco, Cal. 































NET PRICE" A () ,"=", -— e PARABOLIC is, 


OVER ONE THOUSAND 


WOODWARD GOVERNORS 
ror WATER WHEELS 


Have been sold on their merits. For small 
and medium electric plants requiring first- 









class regulation the Vertical Type has no ke ee ; et 
competitor. Write for catalogue. STYLE A, SHOW/NG PARABOLIC ALUMINUM REFLECTOR nu ~ THE SARCO COMPANY 
ATTACHEO TO FIELOING AECEPTACLE + 006 SIXTH AVENUE, NEW TORK 








b) — pera co. . How did you learn the addresses on this page? 
en sii Tell the advertiser WHEN YOU WRITE to him. 
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SAMSON TURBINE 


An EVEN and REGULAR SPEED under all 
CHANGES of LOAD is always desirable. This 
condition combined with a QUICK SPEED and 
HIGH EFFICIENCY makes a combination hard 
to beat. The SAMSON maintains all these con- 
ditions under the most severe tests. 


































JAMES LEFFEL & CO., spriagticid, onic Usa. 

















ELECTRICAL REVIEW 








Vol. 45—No, 95 MM nb 





DOUBLEDAY-HILL 
ELECTRIC CO. 


PITTSBURG, PA. 


FOR 
EVERY 
CIRCUIT 





The Most Durable and Efficient Made 


Marbleized 
Tablet Boards 


At lower prices than plain 
slate. 


LET US QUOTE You 


Electrical Supplies 


of every description 


For Electric Light Stations 
Telephone Companies | 
Electrical Contractors 
Electrical Railroads 

Mills, Etc. 


HIGHEST GRADE 
LOWEST PRICE 
QUICKEST DELIVERIES 





CLASSIFIED INDEX—(Continued from page 25.) 
Dimmers. it 


Adjasters, Incandescent Lamps. 
Applied Device Co. 
Incan, Elec, Light Manipulator Co. 
Air Compressors. 
National Electric Co. 


Alternators. 
Fort Wayne Electric Works. 
General Electric Co. 
Lockwood, Jos. E. 
National Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Anchors, @ny. 
Matthews & Bros., W. L. 
Miller Anchor Co 


Annunciators. 
Stanley & Patterson. 


Batteries, Primary. 
American Carbon & Battery Co. 
Bunnell & Co., J. H. 
Burnley Battery & Mfg. Co. 
Eastern Carbon Works. 
Edison Mfg. Co. 
Electric Motor & Equipment Co. 
G. & C. Dry Battery Co. 
Lec!anche Battery Co. 
Wesco Supply Co. 


Batteries, Storage. 
American Battery Co. 
Chicago Storage Battery Co. 
Columbus Storage Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
New England Motor Co. 
Smith Storage Battery Co. 
Willard Storage Battery Co. 


Bells. 
Hill Brass Co., N. N. 
Ostrander & Co., W. R. 


Belt Dressing. 
Dixon Crucible Co., Joseph. 


Blowers (Steam Turbine). 
De Laval Steam Turbine Co. 


Boilers. 
Allis-Chalmers Co. 
Babcock & Wilcox Co., The. 
Stirling & Co., The. 
Westinghouse Church Kerr & Co. 


Books, Technical. 
Cushing, H. C. 
Electrical Review Pub. Co. 
Munn & Co. 
Powers & Co., E. L. 
Spon & Chamberlain. 
D. Van Nostrand Co. 


Brackets. 
C. L. Peirce, Jr. 


Bridle Rings. 
Barron & Co., Jas. 5S. 


Brushes, Dynamo. 
Eastern Carbon Works. 
Le Valley Vitae Carbon Brush Co. 
Mullinex Eleetric Co. 
Wirt Electric Co. 


Cable Hangers. 
American Electric Fuse Co. 
Barron & Co., Jas. S. 
Standard Underground Cable Co. 


Cabling Machines. 
New England Butt Co. 


Calculating Machines. 
Calculagraph Co. 

Car Heaters. 
Simplex Electric Heating Co, 


Carbons. 
American Carbon and Battery Co. 
Consumers’ Carbon Co. 
Eastern Carbon Works. 


General Incandescent Arc Light Co. 


National Carbon Co. 
Reisinger, Hugo 
Webb, Alfred T. 


Castings. 
Franklin Mfg. Co. 
National Electric Co. 
New England Butt Co. 


Phosphor-Bronze Smelting Cu., Ltd. 


Circuit-Breakers. 
Cutter Electrical Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Hartman Circuit Breaker Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Cleaners, Incandescent Lamps. 
Incan. Elec. Light Manipulating Co, 


Climbers. 
Klein & Sons, Mathias. 


Clock Switches. 
Calculagraph Co. 


Clusters. 
Benjamin Electric Mfg. Co. 


Coal Handling Machinery. 
C. W. Hunt Co. 
The Jeffrey Mfg. Co. 


Coal Mining Machinery. 
General Electric Co. 
The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


Coloring Compound. 
Signaloid Chemical Works. 


Commutator Lubricant. 
Allen & Co., L. B. 
Hart & Co. 


Condensers (Electric). 
Marshall, Wm. 


Conduits. 
American Circular Loom Co. 
American Conduit Co. 
American Stone Conduit Co. 
American Vitrified Conduit Cu. 
Camp Co., H. B. 
Gest, G. M. 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co 
Rittenhouse-Miller Co. 
Standard Vitrified Conduit Co. 
Sprague Electric Co. 
Wyckoff Pipe & Creosoting Co. 


Conduit Benders. 
Church, L. H. 
Benson & Co., Wm. W. 


Conduit Rods. 
Barron & Co., Jas. 8. 
Cope, T. J. 

Connectors and Terminals 
McIntire Co., The C. 


Construction. 
J. G. White & Co. 
New England Engineering Co. 


Construction Supplies. 
Barron & Co., Jas. S. 
T. H Brady. 


Controllers. 
Cutter-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Wirt Electric Co. 


Cord Adjusters. 
Seaman, J. H. 


Cord & Rope. 
Samson Cordage Wks. 


Cross-Arms, Brackets, Pins, Ties. 
Climbers, Ete. 
Central Electric Co. 
Klein & Son, Mathias. 
Phelan, D. W. 
Valentine-Clark Co. 
Wyckoff Pipe & Creosoting Co. 


Dials. 
Manhattan Dial Co. 


(Continued on page 28.) 


Dynamos and Motors, 


Electric Copiers 


Electric Locomotives. 


—— SS 


Cutler-Hammer Mf 
Wirt Hlectric Co, &* © 


Akron Electrica} 
Bullock Electric Hee : 
Burke Electric Co, ~ 
Central Electric Qo, 
Crocker-Wheeler Co. 
— Co., Chas, BE, 
ck Dynamo & M ' 
Electro Dynamic ag Works 
Elwell Parker Electric Co 
Engineering Co, of America 
Fort Wayne Electric Works, 
peg Electric Co, : 
en’! Incandescent ) 
Hertner Electric — Ugh Co 
Hobart Electric Mfg. Co 
Holtzer-Cabot Electric Co 
Jantz & Leisi Electric Co, 
— Bros. ; 
eystone Electric Co, 
Lockwood, Jos. 
National Electric Co, 
New England Motor Co, 
Peerless Electric Co, 
Ridion Co., Frank 
Robbins & Myers Uo. 
Sprague Electric Co, 
Stanley Electric Mfg. Co 
Star Dynamo Works, 
Stow Manufacturing Co, 
Thresher Electric Co, 
Triumph Electric Co, 
Wagner Electric Mfg. Co. 
Walsh’s Sons Co. 
Warren Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co, 
Westinghouse Church Kerr & Co, 
Westinghouse Electric & Mtg. Co. 
Wood Electric Co., Charles N. 





Electric Cooking oy eae 
0. 


Prometheus Electric 
Simplex Electric Heating Co. 





Pittsburg Blue Print Co. 


Electrica! Decorations. 


Electric Motor & Equipment Co, 


Electric Lighters. 


Electric Contract Co. 
Stanley & Patterson. 


General Electric Co. 
The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co 





Electrical Instruments. 


Bossert Electric Construction Co 
Bullock Electric Mfg. Co. 
Runnell & Co.. J. H. 
Electrical Testing Laboratories. 
Fort Wayne Electric Works 
General Electric Co. 

Gen’! Incandescent Are Light Co 
Johnson & Morton. 

Leeds & Northrup Co 
Machado & Roller. 

Pignolet, Louis M. 

Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


Electric soldering Irons. 


American Electrical Heater Co. 
Prometheus Electric Co. 
Simplex Electrical Co. 


Electrical Supplies. 


American Electric Fuse Co. Tf 
Barron & Co., Jas. 8. 

Bates & Neilson. : 
Central Electric Co. | 
Chase-Shawmut Co. : 
Edwards & Co. . 
Electric Appliance Co 

Electric Motor & Equipment Co p 


Ewing-Merkle Electric Go 

F. D. Lawrence Electric Co. 

General Electric Co. 

H. O. 8. Engineering Co. 
hnson & Morton. 

ae Electrical Supply Co 

Marshall Electric Mfg. 0. 

Paiste Co., H. T. 

Sarco Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 


Westinghouse Electric & Mfg. Co. 
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HART 48° HEGEMAN 
92 Union Place “we” Hartford, Ct. 

















( 


Bituminized Fiber Conduit 


Underground Construction 


COMBINES the GOOD FEATURES of other 
conduits. ELIMINATES the BAD FEAT- 
URES existing in many kinds. HAS VALU- 
ABLE FEATURES not found in any other duct. 


Made in 7-foot lengths with male and female joints, 
making construction very rapid and simple, with 
consequent low cost. Alignment is perfect and 
permanent without tedious care and skill required 
in laying of butt-joint conduits. 


Users are astonished by the ease and rapidity with 
which cables can be drawn in, and this without the 
slightest scratching or injury to the lead covering 
thereof. 


Made in sizes from 1-inch to 10-inch inside diameter. 
Bends of any radius and any angle. 











No. & Cable Insulator 


y HEAVY GABLE SUSPENSION 


§ MR. MANACER: 


When next you find your heavy 
cables pulling down your corner 
pins and insulators, and want a 
cure, tell us what size and kind 
table and voltage and we will 

® scribe construction as stable 
m® “your poles. 


THE LOCKE INSULATOR 
MFG. 60. 


VICTOR, N. Y., U.S. A. 


See our Exhibit at 
St. Louis @ 


Write us for further information and prices, stating 
sizes and quantities required. 














American Conduit Company 


Main Offices 
1005-6 Manhattan Building 170 Broadway, New York 
Chicago 336 Macy St., Los Angeles 
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ARNOLD ELECTRIC POWER 
STATION COMPANY 


ENGINEERS, CONSTRUCTORS. 
For Complete Electric Plants. 
Results Guaranteed. 


| SUITE, 1539 MARQUETTE BLDG., CHICAGO. 
| New York Office, 711 Transit Building. 





H. M. BYLLESBY & CO. 


(Incorporated) 


ENGINEERS 


NEW YORK LIFE BUILDING 
CHICAGO, ILL. 





J. H. HALLBERG 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Econ- 

omy, a YO Examinations 
Reports. 


45 BRoAaDWAY New YorE 


Long-Distance Telephone 4578 Broad 





a 


THE JOHN F, KELLY 
ENGINEERING (0, 
Consulting and Contracting Engineers 


149 Broapway, New Yo 
RK 
’Phone-7259 Cortlandt 














WILLIAM S. BARSTOW 
Consulting Electrical Engineer 
56-58 Pine Street, New York City 
Examinations and Reports on Elec- 
tric Properties. Estimates, Specrfi- 
cationsand Plans for Electric ight- 
ing, Power and Railway Plants. 
TELEPHONE 2730 JOHN 
Western Office “The Portland,’’Portland, Ore. 





WM. R. C. CORSON 
CONSULTING ENGINEER 


cpeetnoations, mown of 
of under- 


Plans, 
factory, 
Inv ns of electro! 
ground 
Electric machine design. 
re — Laboratory teste and expert- 
en! 


36 Peart Sr., 





Hartrorp, Cr. 


GEO. T. HANCHETT, 


CONSULTING ann 
ELECTRICAL ENGINEER, 


114 Liserty Street, New Yorx. 





EDWARD R. KNOWLES #3 


CONSULTIN 
OREULTING | nar 





and Specifical tio on 
outand superintended. "2, ial LJ 


jon. gt dev {n Yatent 


186 Liperry Sr., New Yor Cry 





Bates & Neilson 


Consulting Electrical 
Engineers 
42 Broadway New York 


ee concerning alterations, 
extensions an new installations 


involving cabctrical questions. 





HORATIO A. FOSTER 


Electrical Engineer 


Consultation and reports upon new 
projects. Investigation of lighting, 


railway and power properties. 
650 BuLuirT BUILDING 
PHILADELPHIA, PA. 





HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmission 


SulrE 1305, CHEemicat Bioa., St. Louis 











Bureau OF 
EXPERT INVESTIGATION 
AND 
CONSTRUCTION 
cube SEcASee” sna Farad wet 
cations. i eervisten and 


management of properties. 
85 Nassau St., New YorE 
| Jas, B, CAHOON, Pres. J. T. Brown, JB., Secy 








COSTS 


GUNN, RICHARDS & CO. 


Production Engineers and Accountants 


WALL STREET EXCHANGE BLDG. 
41 WALL STRFET—43-49 EXCHANGE PLACE 
New YorK CIty 








Iron City Engineering Company 
CONTRACTING ELECTRICAL 
ENGINEERS 
Power and Light Installations 
Bell L. D. Tel. 1599 Court 
Pittsburg, Pa. 





Frick Bldg. 





LATIAR LYNDON, 


CONSULTING 
ELECTRICAL ENGINEER. 


Long Distance Pi ‘ransmission 
and Alternating peel 
a Specialty. 









Park Row Buitpine, New Yon. 





THOS. J. McTIGHE, cust 
Mechanical, 
Electrical, 
Mining, 


Reports, 
Estimates, 
Supervision, 
Inventions, 


106 FULTON ST. NEW YORK 











CLASSIFIED INDEX 


(Continued from page 26.) 


Elevating & ne Machinery. Engineers and Contractors. 


Jeffrey Mf 

United Tiehenee Co. 
Engines, Gas and Gasoline. 

Olds Gasoline Engine Works. 

Westinghouse Machine Co. 
Engines (Steam). 

Allis-Chalmers Co. 

American Diesel Engine Co. 

American Engine Co. 

Ball & Wood Co. 

Buckeye Engine Co. 

Dustin, Chas. E. 

Hoovens, Owens & Rentschler Co. 

Morris Company, iP. 

Rossiter, MacGovern & Co. 

Van Loan Co., I. 8. 

Westinghouse Machine Co. 


Engine Indicators. 
Ashcroft Engineering Co. 
Engine-Stops. 
Consolidated Engine-Stop Co. 
Engineers and Contractors. 
Arnold Electric Power Station Co. 
Baker & Co., W. E. 
Rarstow, W. S. 
Bates & Neilson 
Bryan, Wm. H. 
Bureau of Expert Investigation and 
Inspection. 
Byllesby & Co., H. M. 
Cahoon, James Blake. 
Corson, "Wm. R. C. 
Engineering Co. of America. 
Evans & Co., W. R 
Foster, Horatio A. 
Gunn, Richards & Co. 
Hallberg, * fe 
Hanchett, George T. 
Humphrey, Henry H. 
Iron City Engineering Co 


Kelly Engineering Co., John F. 
Knowles, Edward R. 
he "Lamar. 

Tighe, T. J. 
Mershon, Ralph D. 
Muralt & Co. 
New England Engineering Co 
Power Installation Co. 
Rae, Frank B. 
Roe & Co., Albert. 
Stanton, Le Roy W. 
Townsend, Fitzhugh. 
Turbine Engineering Co. 
Westcott, Geo, F. 
White & Co., J. G. 
Wilmerding, C. H. 


Fans and Fan Motors. 


Central Electric Co. 

Colonial Fan and Motor Co. 
Diehl Mfg. Co 

Electric Motor & Equipment Co. 
Fort Wayne Electric Works. 
General Electric Co. 

Gen’! Incandescent Arc Light Co. 
Hunter Fan & Motor Co 

Peerless Electric Co. 

Robbins & Myers Co. 

Sprague Electric Co. 

Stanley & Patterson. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Fixtures (Electric). 


Benjamin Electric Mfg. Co. 


Flashers. 


Electric Motor & Equipment Co. 
Reynolds Electric Flasher Mfg. Co. 
Reynolds Mfg. Co. 


Flexible Shafting. 


Stow Manufacturing (o. 


Fuses. 
American Electric Fuse Co. 
Chase-Shawmut Co. 
Chicago Fuse Wire & Mfg. Co. 
D. & W. Fuse Co. 
General. Electric Co. 
Johns-Manville Co., H. W. 


Fuel Economizers. 

Green Fuel Economizer Co. 
Gaskets. 

U. S. Mineral Wool Co. 


Gears. 

New Process Raw Hide Co. 
Graphite. 

Dixon Crucible Co., Jos. 
Globes, _— Ete. 

Frink 

Holotibane ‘Glass Co. 

Pheenix Glass Co. 

Wheeler Reflector Co. 
Heating Apparatus. 

American Electric Heater Co. 

Prometheus Electric Co. 

Simplex Electric Heating Co. 
House Goods. 

Central Electric Co. 

Ostrander & Co., W. R. 
Hoisting Machinery. 

Jeffrey Mfg. Co. 
Igniters (Gas Engine). 

Dayton Electrical Mfg. Co. 
Injectors. 

ayden & Derby Mf - “amg 

Lunkenheimer Co., 
Instruments. 

Bristol Co. 

Bullock Electric Mfg. ©o. 

Detroit Electric Co. 

Dongan Instrument Co. 

Gen’! Incandescent Arc Light Co, 


(Continued on page 29.) 





Instruments. 
Jewell Electrical Instrument Co, 
Keystone Electricai —" Co. 
Knott Apparatus Co., L. E 


Leeds & Northrup Co. i 
Machado & Roller. 

Colu 
Oelschlaeger Bros. Dow 
Pignolet, ‘Louis M. i 
Stanley Instrument Co. om 
Wagner Electric Mfg. Co. Blet 


Westinghouse Electrie & Mfg. Co. Pot 
Insulating and Lig Silks. Fran 


Sauquoit Silk Mfg. Co _ 
Insulators and Insulati ng Materi The 
American Vulcanized Fibre Co. Yen 
Case Brothers. er 
General Electric Co. Vile 
Hemingray Glass Co. Pil 
Macon-Evans Varnish Co. Sy 
Okonite Co. Sel 
Standard Paint Co. San 
Standard Underground Cable Co Sr 
Sterling Varnish Co. Wan 
Thomas & Sons Go R. Wea 
Iridio Platinum, Wire and Shee Wea 
Baker & Co., Inc. lan 


Junction Boxes. 
Bossert Electric Construction Co. 





Gen’l Incandescent Arc Light Co. Bull 
Johnson & Morton . 
i 
Lam 
Ee Vegnsll Electric Co. _ 
American rere? Mfg. Co. ~. 
General Electric Co 
Gen'l Incandescent ‘Arc Light Co x 
Jandus Electric Co. le 
Nernst Lamp Co. 
Toerring Co., C. J. . 
Warner i Lamp ¢ Co. _ 
tern Electric | 
yrestinghouse Electric & Mfg. Uo We 
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DIRECTORY or ENGINEERS 


CONTRACTORS 
SPECIAL 
INTERESTS 














“up D. MERSHON 


TING ELECTRICAL AND 





pcoxsu NEER 
( nO cncations and 
0, 5 Repriectric Lighting, Railway and 
5 i tore Pateance Power Transmission. 

D vew York: 11 Pine Street 
ORK bw Street Railway Chambers 


}) MontREAL : 


——_—_—_ 


=I MURALT © CO. 


CONSULTING AND 
ConTRACTING ENGINEERS 


New York 






| % Pine Street 
Complete Electric Plants. A Iternat- 
ing-Current Systems a St vecialty 


Z &&Ee 


le England Engineering Co. 
| WATERBURY, 


|} 100 BROADWAY, 
i} = New York 
 Blectric Railways, Electric Light 
5 Power Plants, Gas and Water- 
} yorks, or any other engineering instal- 
} tions built or remodeled. 





KEMPSTER B. MILLER 


1442 Monadnock Block, - 


SAMUEL @. McMEEN 


Consulting Engineers. . 
Telephone Installations 


” CHICAGO, ILLINOIS 








FRANK B. RAE, 


Electrical and Mechanical Engineer, 
Avpricu Court, 45 BRoapway, 
New York. 


Designs, Specifications, Estimates. 
tions, Tests and 
ways, Lightino: 
Steam and Hy 


, Valua- 

art Work. Electric Rail- 

and Pewer Transmissions, 
ulic Work. 





LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


Plans, Specifications and Supervision 
of Installation of Complete Telephone 
Plants. Special Reports on Tele- 


phone Properties and Apparatus. 
411 Electrical Building, Cleveland, Ohio. 





ALBERT ROE 
ELECTRICAL AND MECHANICAL ENGINE: R 
135 Firra Avenue, NEW YORK 

TEL.—1950 GRAMERCY. 


Design and Construction of Electric 
Lighting Systems and Power Plants. 
Examinations, 
signs, Etc. 


Reports, Tests, De- 








FREDERICK S. STITT 


Attorney at Law 
Registered Patent Attorney 





15 WILLIAM STREET, NEW YorRK 








FITZHUGH TOWNSEND 


ELECTRICAL ENGINEER 
Electrical Designs and Calculations, 
Investigation and Development of In- 
ventions, Electrical Enterprises, Tests 
and Measurements. 

45 Broapway and 


117TH St. & AMSTERDAM N. Y. Crry 
AVE. 








J. @. WHITE & COMPANY, 


INCORPORATED, 
ENGINEERS, CONTRACTORS 


43-49 Exchange Place, New York, N. Y. 
Lonpon CorrgSPONDENTS: 
J. G. WHITE & CO., Ltd., 

22a CotitecGe Hit, Cannon STREEr. 








C. H. WILMERDING, 
CONSULTING ENGINEER, 
t105 Old Colony Bldg. CuIcaco. 


Design and Construction of Electric 
Lighting and Power Plants. Electrical 
Equipment of Mills, Factories and 
Shops. Underground Distributing 


Systems, Estimates, Reports. 











appearing in this department may be sure 
that their addresses are in the most con- 
spicuous location for the electrical industry 















lamps, Decorative. 
Central Electric Co. 


Gen'l Incandescent Arc Light Co. 
lamps, Incandescent. 
Briliant Electric Co. 
Bryan-Marsh Co, 
Buckeye Electric Co. 
Columbia Incandescent Lamp Co. 
Downward Light Co, 
teonomical Electric Lamp Co, 
Konomy Electric Co. 
Co. Pletric Advertising Sign Co. 
fort Wayne Electric Works, 
8, Fraklin Elec, Mfg, Co. 
General Electric Co. 
ria 1! Incandescent Are Light Co. 
Ueetrical Testing Laboratories. 
Nest Lamp Co, 
New York & Ohio Co 
Niles Electric Co, 
Phelps Co. 
hnyerMan Electric Co. 
they Electric Co, 
. ‘undard Electric Mf. Co. 
Setling Electrical Mfz. Co. 
aren Electric & Specialty Co. 
ttern Electric Co : 
tstinghouse Electric & Mfg. Co. 
) Guards, ; 
ned Device Co, 
ng Plants, 
Bullock Electric Mfg. Co. 
: Ker-Wheeler Co, 
~ Wayne Electric Works. 
rin Electric Co, 
‘ational Electric Co. 
Sanley & Patterson. 
ara Electric Co, 
teinghouse Electric & Mfg. Co 
tals Arresters, 
Q Blectric Fuse C 
ton Daniel Co, ise Co, 
: ~ sx Electric Co, 
“nghouse Electric & Mfe. Co, 


0, 
t Co, 


hiison Deco. & Miniiture Lamp Dep. 


CLASSIFIED INDEX 
(Continued from page 28.) 


Lubricators. 
Lunkenheimer Co., The. 


Lumber, Creosoted. 
Wyckoff Pipe & Creosoting Co. 


Machine Tools and Machinery. 
Jeffrey Mfg. Co. 
Miller & Co., Carl G. M. 
Morris Co., I. P. 
Morse Twist Drill & Machine Co. 
New England Butt Co. ~ 


Mast Arms. 
T. H. Brady. 


Metal Polish. 
L. B. Allen & Co., Inc. 


Meters. 
Diamond Meter Co. 


Duncan Electric Manufacturing Co. 


Fort Wayne Electric Works. 
General Electric Co. 

Stanley Instrument Co. 
Westinghouse Electric & Mfg. Co. 


Name-Plates. 
Schwerdtle Stamp Co., The. 


Numbering Machines. 
Bates Machine Co. 


Paint. 

Standard Paint Co. 
Panel Boards. 

H. O. 8. Engineering Co. 

Johnson & Morton. 

Waterbury & Co. 
Patent Solicitors. 

Duval, Edw. 8. 

Siggers & Siggers. 
Photometers 

Electric Motor & Equipment Co. 
Pinions. 

New Process Raw Hide Co. 
sis 4 Covering. 

. S. Mineral Wool Co. 


Platinum Products. 
American Platinum Works. 
Baker & Co., Inc. 


Platinum Wire and Sheet, Plati- 
num Crucibles and Dishes, Plati- 


num Rivets. 
Baker & Co., Inc. 


Poles, Brackets, Pins, Ties, Cross- 
Arms, Climbers, Ete. 
Klein & Sons, Mathias. 
Lindsley Bros. Co. 
Phelan, D. W. 
Valentine-Clark Co. 
Wyckoff Pipe & Creosoting Co. 


Rail-Bonds. 
General Electric Co. 
Roebling’s Sons Co., John A. 


Railway Car Lighting. 
Consolidated Railway, Electric 
Lighting & Equipment Co. 


Railway Specialties (Electric). 
Bunnell o., J. H. 
Central Electric Co. 
Continuous Rail Joint Co. of America. 
Electric Appliance Co. 
General Electric Co. 
Stuart-Howland Co. 
Westinghouse Electric & Mfg. Co. 


Reflectors. 
Frink, I. P. 
Wheeler Reflector Co. 
Wirt Electric Co. 


Repairs. 
Chicago Edison Co. 


Replacers Incandescent Lamp. 
Incandescent Electric Light Manip 
ulator Co. 
Resistances. 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Wirt Electric Co 


(Continued on page 54.) 


Rheostats. 
Cutler-Hammer Mfg. Co 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Gen’) Incandescent Are Light Co. 
Simplex Electric Heating Co. 
Westinghouse Electric & Mfg. Co. 
Wirt Electric Co. 


Schools. 
American School of Correspondence: . 
Baker, Joseph B. 
Electrical Engineer Institute of Co 
respondence Instruction. 
Highland Park College 
Intervational Text Book Co. 
McGill University. 
Michigan College of Mines. 
Polytechnic Institute of Brooklyn 
Syracuse University. 
Seals. 
Schwerdtle Stamp Co., The. 
Signs. 
American Electric Sign Co. 
Electric Advertising Sign Co. 
Electric Motor & Equipment ( o. 
Sockets. 
ee Electric Mfg. Co. 
H. T. Paiste Co. 
Pass & Seymour, Inc. 
Trumbull Electric Co. 
Yost Electric Mfg. Co. 


Soldering Sticks and Paste. 
Allen & Co., L. B. 
Burnley Battery & Mfg. Co. 
Kester Electric Mfg. Co. 


Sparking Points. 
Baker & Co., Inc. 


Specialties 
Blake Signal Mfg. Co. 
Boston Electric Co 
Electric Contract Co. 
Electric Advertising Sign Co. 
Gen’] Incandescent Arc Light Co. 
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_ Sprague Electric Hoists 


For [todern Plants 


ric hoists are used extensively and are rapidly 


superseding air hoists, chain blocks, belt conveyers, trucks, 


y? Write for copy of bulletin No. 2206 which 


describes the various types and sizes. 


SPRAGUE ELECTRIC COMPANY 


GENERAL OFFICES: 527 West 34th Street, New York 





The saturation of P & B Insulating Tape 
makes the difference. It contains no 
rubber or anything similar—is water- 
proof, acid and gas-proof, cannot dry out 
or oxidize and so keeps the tape perma- 
nently soft, moist, pliable and very ad- 
hesive. Good for use many times over. 
Send fora sample. It has been standard 
for 18 years. 


THE STANDARD PAINT COMPANY 
“SOLE MANUFACTURERS 
too WILLIAM STREET, New York 
CuicaGco Orrices, 188-190 MADISON STREET 








INSULATING VARNISHES 


Thoroushiy Tested 


MACON-EVANS VARNISH CO., Pittsburg 














STERLING BLACK PLASTIC INSULATOR 


One hundred days’ continuous baking at 180° Fr. will not make it brittle. 
Water Repellant. Oil Proof. 


THE STERLING VARNISH CO., PITTSBURG, PA. 













EUREKA FLEXIBLE CONDUIT 





AMERICAN 








Catalog 
No. 4014 







6 Pp a K oe 
PANEL BOXES 
AnD CUTOUTS 


A new line that will revolu- 
tionize panel-box building ... 
These are wooden Panel Boxes with ca- 
pacities up to 20 circuits, with Solid Oak 
Fronts, Quartered-Oak Doors, and can be 
delivered at your door for less than your 
carpenter can make them 

Write us to-day for Ciroular and Prices. 


H. T. PAISTE CO., Phila.. Pa. 


* The Leading Specialty Manufacturers” 


(Cut is % size) 
2-Wire 25-Ampere Main 









RITTENHOUSE-MILLER CO. STORAGE CELLS ARE THE bes} 
: “AMERICAN BATTERY OO. 
1420 CHESTNUT STREET oe ee ee Sw 
PHILADELPHIA ceTAsuinEO 1 











THE WYCKOFF PIPE & 
CREOSOTING CO., Inc. 


MANUFACTURERS OF 


S Wyckoff Creosoted Conduits 


Poles, Cross-Arms, R.R. Tles & Lumber 





STAMFORD, CONN. PORTSMOUTH, Vi 




















OUTFITS 
READY FOR USE 


8 Lights ss 
Made in j a6 $5.00 and 
four med | 24. upwards 
| 
Very popular for electric lighting 
decorations and especially adapted 
to the lighting of Christmas trees 


SAFE, SIMPLE AND CONVENIENT 


Edison Decorative & Miniature 
Lamp Dept. 


General Electric Company 
Harrison, N. J. 





ELECTRIC LIGHTING 





Uoltmeters, Ammeters 
Millivoltmeters, Uoltameters 
Milammeters, Ohmmeters 
Portable Galvanometers 
Ground Detectors and 
Circuit Cesters 


Our Portable Instruments are rec 
ognized as THE STANDARD the 
world over. OurSTATION VOLT- 
METERS AND AMMETERS are 
unsurpassed in point of extreme ac- 
curacy and lowest consumption of 
energy. 


WESTON ELECTRICAL INSTRUMENT ©. | 


t 
[ 
: 
Waverly Park, NEWARK, WN. J. a 
BerLin—European Weston Electrical ag yee oe van Ritterstrasse NO | 
Lonpon—Elliott Bros., Century Works, | 
Paris, France—E. H. C Cadiot. 1 12 Rue St. oun | 


New York Office, 74 Cortlandt Street. 
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